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SECTI ON 01000

ADM NI STRATI VE REQUI REMENTS

PART 1 GENERAL

1

1 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Title Evidence
Proof of purchase for equi pnent and/or naterials.
I nvoi ce Copi es
Proof of rental equi pnment costs.
Paynment Evi dence
Proof of full payment.
Phot ogr aphs
SD- 03 Product Data
Cost or Pricing Data
Proof of actual equi pnment costs.

Equi pnent Dat a

An item zed list of serial/nodel nunbers and equi pnent installed by the
Contractor under this contract.

SD- 05 Design Data
Progress Schedul e; G WA

A schedul e that shows the manner in which the Contractor intends to
prosecute the work.

Modi fied Chart; G WA

Prepared when changes are authorized that result in contract tine
ext ensi ons.

SD- 10 Operations and Mai ntenance Data
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O and M Dat a

A list of proposed naintenance and instruction manuals that is nmainly used
for but not linted to custoni zed equi prent.

1.2 PROGRESS SCHEDULI NG AND REPORTI NG (AUG. 1999)

The Contractor, shall within five days or as otherw se determ ned by the
Contracting Oficer, after date of commencenent of work, submt for
approval a practicable progress schedul e showi ng the manner in which he
intends to prosecute the work. Contractor prepared formshall contain the
sane information as shown on the attached NADB Form 1153 (" Physica
Construction Progress Chart" (CENAB-CO E)

1.3  PAYMENTS TO CONTRACTORS: (NOV 1976)

For paynent purposes only, an allowance will be made by the Contracting

O ficer of 100 percent of the invoiced cost of materials or equi pment
delivered to the site but not incorporated into the construction, pursuant
to the Contract O ause entitled "PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON
CONTRACTS". The Contracting O ficer may al so, at his discretion, take into
consideration the cost of materials or equipnment stored at |ocations other
than the jobsite, when nmaki ng progress paynents under the contract. In
order to be eligible for paynent, the Contractor nust provide satisfactory
evi dence that he has acquired title to such material or equipnent, and that
it will be utilized on the work covered by this contract. Further, al
itenms nust be properly stored and protected. Earnings will be conputed
usi ng 100% of invoiced value. (CENAB-CO E)

1.4 | DENTI FI CATI ON OF EMPLOYEES: (OCT 1983)
Each enpl oyee assigned to this project by the Contractor and subcontractors

shall be required to display at all tinmes, while on the project site, an
approved form of identification provided by the Contractor, as an

aut hori zed enpl oyee of the Contractor/subcontractor. |In addition, on those
projects where identification is prescribed and furnished by the
Government, it shall be displayed as required and it shall inmrediately be

returned to the Contracting Oficer for cancellation upon release of the
assi gned enpl oyee and or conpletion of project. To obtain a Governnent

i ssued identification card, each enpl oyee of the Contractor working on this
project shall be required to conplete a "NAB 1603 Request for
Identification Card." This card shall be subnmitted to the Governnment, who
wi Il then schedule the enployee to cone in and have his or her picture
taken for the identification card. (CENAB)

1.5 PURCHASE ORDER: (SEP 1975)

One readabl e copy of all purchase orders for material and equi prent,
showi ng firm nanes and addresses, and all shipping bills, or nenoranda of
shi pment received regarding such material and equi pment, shall be furnished
to the appointed Contracting Officer's Representative as soon as issued.
Such orders, shipping bills or nmenoranda shall be so worded or marked that
all material and each item piece or nmenber of equi pnment can be definitely
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identified on the drawings. Were a priority rating is assigned to a
contract, this rating, the required delivery date, and the schedul ed

shi pping date shall al so be shown on the purchase order. At the option of
the Contractor, the copy of the purchase order may or may not indicate the
purchase price. (CENAB-CO E)

1.6  EQU PVMENT OANERSHI P AND OPERATI NG EXPENSE SCHEDULE ( EFARS 52.0231. 5000
(OCT 1995))

(a) This clause does not apply to term nations. See 52.249-5000, Basis
for settlenent of proposals and FAR Part 49.

(b) Al owabl e cost for construction and nmarine plant and equi pnent in
sound wor kabl e conditions owned or controlled and furnished by a contractor
or subcontractor at any tier shall be based on actual costs data for each
pi ece of equi pnment or groups of simlar serial and services for which the
government can deternine both ownership and operating costs fromthe
contractor’s accounting records. Wen both ownership and operating costs
can not be determned for any piece of equi pnment or groups of sinilar
serial or series equipnent fromthe contractor’s accounting records, costs
for that equi pnent shall be based upon the applicable provisions of
EP1110- 1-8 Constructi on Equi pment Omership and Operati ng Expenses
Schedul e, Region East. Working conditions shall be considered to be
average for determ ning equi pnment rates using the schedul e unl ess specified
otherwi se by the contracting officer. For equipnment not included in the
schedul e, rates for conparabl e pieces of equi pment may be used or a rate
may be devel oped using the formula provided in the schedule. For forward
pricing, the schedule in effect at the tine of negotiations shall apply.
For retroactive pricing, the schedule in effect at the tine the work was
perfornmed shall apply.

(c) Equiprent rental costs are allowable, subject to the provisions of
FAR 31.105(d) (ii) and Far 31.205-36. Rates for equipnent rented froman

organi zati on under common control, |ease-purchase arrangenents, and
sal e- |1 easeback arrangenents, will be determ ned using the schedul e, except
that actual rates will be used for equipnent |eased froman organization

under common control that has an established proactive of |easing the sane
or simlar equipnent to unaffiliated | easees.

(d) When actual equi pnent costs are proposed and the total anpbunt of the
pricing action exceeds the small purchase threshold, the contracting
of ficer shall request the contractor to submt either certified cost or
pricing data, or partial/limted data, as appropriate. The data shall be
submitted on Standard Form 1411, Contract Pricing Proposal Cover Sheet.
CENAB- CT/ SEP 95 (EFARS 52. 231-5000)

1.7 REAL PROPERTY EQUI PMENT DATA: (APR 1975)

At or before the tinme of conpletion of the contract, the Contractor shal
submit to the Contracting Officer a conplete itenized |list, including
serial and nodel nunber where applicable, showing the unit retail value of
each Contractor furnished itemof nechanical, electrical and plunbing

equi pment installed by the Contractor under this contract. For each of
the itens which is specified herein to be guaranteed for a specified period
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fromthe date of acceptance thereof, either for beneficial use or fina
acceptance, whichever is earlier, against defective nmaterials, design, and
wor kmanshi p, the following information shall be given: the nanme, address
and tel ephone nunber of the Subcontractor, Equipnment Supplier, or

Manuf acturer originating the guaranteed item The list shall be
acconpani ed by a copy of the specific guarantee docunent for each item
which is specified herein to be guaranteed if one had been furnished to the
Contractor by the Equi pment Supplier or Manufacturer. The Contractor's

guarantee to the Governnent of these items will not be limted by the terns
of any nmanufacturer's guarantee to the Contractor. Baltinore District NADB
Form 1019 nmay be utilized for the itemized listing and will be made

avai l able to the Contractor upon request. (CENAB-CO E)
1.8 O and M DATA: (JUL 1979)

The requirenents for furnishing operating and mai ntenance data and field
instruction are specified el sewhere in the specifications. The Contractor
shall subnit to the Contracting Oficer, at a tine prior to the 50% proj ect
conpletion tinme, a list of proposed maintenance and i nstruction nanuals to
be furnished the Governnent and the schedul ed dates of all required field
instructions to be provided by Contractor furnished personnel or

manuf acturer's representatives. Al mmintenance and instruction nanual s
nmust be furnished to the Contracting Officer at |least 2 weeks prior to the
schedul ed dates of any required Contractor furnished field instructions or
at least one nonth prior to project conpletion if no Contractor furnished
field instructions are required. (CENAB)

1.9 HOT- WORK PERM T

A hot-work permt, DA Form5383-R is attached to the end of this section

1.10 NEGOTI ATED MODI FI CATI ONS: (OCT  84)
Whenever profit is negotiated as an elenent of price for any nodification
to this contract with either prine or subcontractor, a reasonable profit
shal | be negotiated or determ ned by using the OCE Wi ghted CGui delines
nmet hod outlined in EFARS 15.902. (Sugg. NAB 84-232)

1.11 PHOTOGRAPHS
PHOTOGRAPHI C COVERAGE: (SEP 85) The Contractor shall furnish ten each 8"
x 10" (conmercial grade col or photographs of the project (wth negatives)
to the Contracting Oficer. These photographs shall be taken at systematic
intervals during the contract where and when directed by the Contracting
O ficer. (CENAB-CO

PART 2 PRODUCTS
NOT APPLI CABLE

PART 3 EXECUTI ON
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NOT APPLI CABLE
ATTACHMENTS:

NADB Form 1153 ("Physical Construction Progress Chart"

-- End of Section --
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HOT WORK PERMIT

1. LOCATION 2. DATE 3. PERMIT NO.
4. TYPE OF WORK 5. START TIME 6. FINISH TIME
7.a. NAME OF PERSON RESPONSIBLE FOR HOT-WORK 7.b. SIGNATURE
AT JOB SITE
PRECAUTIONS BEFORE OPERATIONS
CHECK ONE
CHECKLIST YES NO

8. Fire extinguisher present specific to the hazard and inspected prior to use?

9. Forced air ventilation?

10. Fire Watch required?

11. Confined Space Permit certification?

12. Lock Out/Tag Out procedures?

13. Emergency communications available?

14. Removal/protection of combustibles/flammables? (If yes, note in remarks)

15. Personnel protective equipment available and used?
(Welding shield/goggles, gloves, hearing protection, safety shoes, respiratory protection)

16. Fire Blanket

17. Welding screen required?

18. Area barricades required and in place?

19. Are other precautions required? (If yes, note in remarks)

20. AREA FIRE CAPTAIN'S SIGNATURE

21. DATE/TIME

PRECAUTIONS AFTER OPERATIONS

CHECK ONE
CHECKLIST YES NO
1. Are after work conditions safe?
2. Are heat producing devices safe if left at site?
3. Area Fire Chief notified?
4. AREA FIRE CAPTAIN'S SIGNATURE 5. DATE/TIME

REMARKS

NOTE: PERMIT VALID ON DAY OF OPERATION AT ONE LOCATION ONLY
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SECTI ON 01050
JOB CONDI TI ONS
PART 1 GENERAL
1.1 LAYOUT OF WORK
LAYOQUT OF WORK: (APR 1972) The Contractor shall lay out his work and shall
be responsible for all neasurenments in connection therewith. The
Contractor shall furnish, at his own expense, all tenplates, platforns,
equi pnment, tools and materials and | abor as may be required in |aying out
any part of the work. The Contractor will be held responsible for the
execution of the work to such |ines and el evati ons shown on the draw ngs or
i ndi cated by the Contracting Oficer. (CENAB)
1.2 PHYSI CAL DATA: (APR 1984)
Data and information furnished or referred to belowis for the Contractor's
i nformati on. The Governnent shall not be responsible for any
interpretation or conclusion drawmn fromthe data or information by the
Contractor. (CENAB)
1.2.1 Transportation Facilities
WASHI NGTON AQUEDUCT DI VI SI ON (WAD), WASHI NGTON, D. C.
The principal access route to the Washi ngton Aqueduct is MacArthur
Boul evard. Public bus service is provided by the Washi ngton Metropolitan
Area Transit Service.
1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Shut Down UWility Services; G WA
Prior approval for service/utility interruptions.
Advance Notice
When changes and/or relocations are required.
SD-07 Certificates

Qper ations Statenent

Witten proof that the boilers have been properly installed and
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are operating satisfactorily in accordance with the nmanufacturer's
i nstructions.

1.4 UTILITIES
1.4.1 Availability of Utilities Including Lavatory Facilities: (JUN 1980)

It shall be the responsibility of the Contractor to provide all utilities
he may require during the entire life of the contract. He shall nake his
own investigation and determ nations as to the availability and adequacy of
utilities for his use for construction purposes and donestic consunption.
He shall install and nmaintain all necessary supply lines, connections,

pi ping, and nmeters if required, but only at such l|ocations and in such
manner as approved by the Contracting Officer. Before final acceptance of
wor k under this contract, all tenporary supply |ines, connections and

pi ping installed by the Contractor shall be renmoved by himin a manner

sati sfactory to the Contracting O ficer. (CENAB)

1.4.2 Interruption of Utilities: (1972)

a. No utility services shall be interrupted by the Contractor to
make connections, to relocate, or for any purpose w thout approval of the
Contracting O ficer.

b. Request for perm ssion to shut down utility services shall be
submitted in witing to the Contracting Oficer not |ess than 17 days prior
to proposed date of interruption. The request shall give the follow ng
i nformation:

c. Nature of Wility (Gas, L.P. or HP., Water, Etc.)

d. Size of line and |ocation of shutoff.

e. Buildings and services affected.

f. Hours and date of shutoff.

g. Estinated length of tine service will be interrupted.

h. Services will not be shut off until receipt of approval of the
proposed hours and date fromthe Contracting Oficer

i. Shutoffs which will cause interruption of Government work operations
as determned by the Contracting Oficer shall be acconplished during
regul ar non-work hours or on non-work days of the Using Agency w t hout any
additional cost to the Government.

j. Operation of valves on water nmains will be by Governnment personnel
Where shutoff of water lines interrupts service to fire hydrants or fire
sprinkl er systens, the Contractor shall arrange his operations and have
sufficient material and personnel available to conplete the work wi thout
undue delay or to restore service w thout delay in event of energency.

k. Flow in gas mains which have been shut off shall not be restored
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until the Government inspector has determined that all itens serviced by
the gas |line have been shut off. (CENAB)

1.4.3 Alterations to Wilities: (AUG 1968)

Where changes and relocations of utility lines are noted to be perforned
by others, the Contractor shall give the Contracting Officer in witing
advance notice at least thirty days' of the tine that the change or
relocation is required. In the event that, after the expiration of thirty
days after the recei pt of such notice by the Contracting Oficer, such
utility Iines have not been changed or relocated and delay is occasioned
to the conpletion of the work under this contract, the Contractor will be
entitled to a tinme extension equal to the period of tinme |ost by the
Contractor after the expiration of said thirty day period. Any

nodi fication to existing or relocated lines required as a result of the
Contractor's nethod of operation shall be nade wholly at the Contractor's
expense and no additional tinme will be allowed for delays incurred by such
nodi fications. (CENAB)

1.5 Dl SPOSAL OF EXI STI NG MATERI AL AND EQUI PMENT: (DEC 1975)

Al renoved, disnantled or denolished nmaterial and/or equi pnent including

rubbl e, scrap and debris not specified or indicated to be Governnent

sal vaged, reinstalled under this contract or otherw se retained for

di sposal on Governnment |and will beconme the property of the Contractor and
shall be promptly renpved fromthe site and di sposed of by the Contractor

at his own expense and responsibility. (CENAB)

1.6 COWPLI ANCE W TH WATER TREATMENT PLANT REGULATI ONS: (JUL 1980)
The project site is on U S. Arny Corps of Engineers property and all rules

and regul ations issued by the Chief, Washington Aqueduct Division covering
general safety, security, sanitary requirenents, pollution control, traffic

regul ati ons, and parking shall be observed by the Contractor. Information
regardi ng these requirenents may be obtai ned by contacting the Contracting
Oficer, who will provide such informati on or assist in obtaining same from

appropriate authorities. (MEMO
1.7 MAI NTENANCE OF ACCESS: (DEC 1975)

The Contractor shall not block passage through sidewal ks, roads, alleys or
ot her entranceways to the building during performnce of work under this
contract. In addition, the Contractor shall at all tines maintain safe and
cl ear passage through interior corridors and doorways to allow m ninal

di sruption of nornmal activities within the building. No equi pnent or new
materials are to be stored in the building except those itens that are
necessary for progress of the inmediate work. All existing equipnent,
materials and debris renoved during the work that are not to be reinstalled
shal |l be renoved daily by the Contractor fromthe building. (CENAB)

1.8 PROTECTI ON OF GOVERNMENT PROPERTY AND PERSONNEL: (DEC 1975)

1.8.1 Protection of Equi pment
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Al'l existing Governnent owned equi pment within the work area shall be
protected by the Contractor from damage caused by constructi on operations.
As a mininmum the Contractor shall cover all furniture, equipnent and
carpets in the work area with dust barriers and protect such itens from any
damage due to dust, vibration, water, heat or other conditions resulting
fromconstruction activities. Existing work danaged by construction
operations shall be pronmptly repaired by the Contractor at his own expense.

1.8.2 Prot ecti on of Personne

The Contractor shall protect occupants of the building by installing safety
rails and/ or barricades as applicable to prevent injury from unauthorized
entry of personnel into work areas. Warning signs shall be erected as
necessary to indicate Construction areas or hazardous zones. Wrk shal
proceed in such manner as to prevent the undue spread of dust and flying
particl es.

1.8.3 Measures to Prevent Danmge/lnjury

The Contractor shall take such additional nmeasures as may be directed by
the Contracting Officer to prevent danmage or injury to Governnent property
or personnel. (CENAB)

1.9 ASBESTOS HANDLI NG AND REMOVAL (FEB 85)

Through site investigations, friable asbestos has not been found, however
if asbestos is encountered, its testing, renmoval and disposal is covered in
"CHANGES" cl ause of the Contract C auses. (CENAB)

1.10 TI ME EXTENS|I ONS FOR UNUSUALLY SEVERE WEATHER
1.10.1 Procedure for Determ nation

This provision specifies the procedure for deternination of tine
extensions for unusually severe weather in accordance the contract clause
entitled "Default: (Fixed Price Construction)". |In order for the
Contracting O ficer to award a tine extension under this clause, the
followi ng conditions nmust be satisfied:

a. The weather experienced at the project site during the contract
peri od nust be found to be unusually severe, that is, nore severe than the
adverse weat her anticipated for the project |ocation during any given nonth.

b. The unusually severe weather nust actually cause a delay to the
conpl etion of the project. The delay nust be beyond the control and
wi thout the fault or negligence of the contractor

1.10.2 Antici pated Adverse Wat her Del ays

The foll owi ng schedul e of nmonthly antici pated adverse weather delays is
based on National Cceanic and At nospheric Adninistration (NOAA) or simlar
data for the project location and will constitute the base line for

nonthly weather tine evaluations. The contractor's progress schedule nust
refl ect these anticipated adverse weather delays in all weather dependent
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activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

Washi ngt on Aqueduct Division (WAD), Washington, D.C.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC
4 5 6 7 6 6 6 5 2 5 4 3

1.10.3 | mpact

Upon acknowl edgnent of the Notice to Proceed (NTP) and conti nuing

t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nmust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
work day. The nunber of actual adverse weather delay days shall include
days i npacted by actual adverse weather (even if adverse weather occurred
in previous nmonth), be calculated chronologically fromthe first to the

| ast day of each month, and be recorded as full days. |If the nunber of
actual adverse weat her del ay days exceeds the number of days antici pated
i n paragraph "Antici pated Adverse Wather Del ays", above, the Contracting
Oficer will convert any qualifying delays to cal endar days, giving ful
consi deration for equivalent fair weather work days, and issue a

nodi fication in accordance with the contract clause entitled "Default

(Fi xed Price Construction)".

1.11  WORKI NG HOURS
WORKI NG HOURS: (DEC 93) It shall be the Contractors responsibility to
obtain the working hours other than the normal five (5) day work week 07:00
amto 3:30 pm Al duct cleaning work in the office areas shall be
perfornmed outside normal work hours per Section 15896, CLEANING OF THE AIR
DI STRI BUTI ON SYSTEM

1.12 MEASUREMENT AND PAYMENT
No separate neasurenent and paynent will be nade for the work performed in
this Section 01050, JOB CONDI TI ONS, specified herein; and all costs in
connection therewith shall be considered a subsidiary obligation of the
Contractor, and shall be included in the overall cost of the work. (CENAB)

PART 2 PRODUCTS
NOT APPLI CABLE

PART 3 EXECUTI ON
NOT APPLI CABLE

-- End of Section --
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SECTI ON 01060

SAFETY

PART 1 GENERAL

1.

1 APPLI CABLE PUBLI CATI ON

The publications listed below forma part of this specification and are
referred to in the text by the basic designation only. Al interimchanges
(changes made between publications of new editions) to the U S. Arny Corps
of Engi neers Safety and Health Requirenents Manual, EM 385-1-1, will be
posted on the Headquarters Wbsite. The date that it is posted shall
becorme the official effective date of the change and contracts awarded
after this date shall require to conply accordingly. The website | ocation
where these changes can be found is under the button entitled "Changes to
EM', located at: "http://ww. hqg. usace. arnmy. m |/soh/ hqusace_soh. htni.

u. S ARMY CORPS OF ENG NEERS:

EM 385-1-1 (3 Sep 1996) U.S. Arny Corps of Engineers
Saf ety and Heal t h Requirenents Manual

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submittal s
Saf ety Supervisor; G WA

A safety supervisor shall be responsible for overall supervision
of accident prevention activities.

SD-07 Certificates
Language Certification

It is the Contractors responsibility to ensure that all enployees
under stand the basic English | anguage.

SD- 09 Reports
Activity Phase Hazard Analysis Plan; G WA

The addressing of the activity phase hazard anal ysis plan for each
activity perfornmed in a phase of work.

OSHA Log
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1

A log shall be reported nonthly for injuries.
3  CGENERAL

The U. S. Arny Corps of Engineers Safety and Health Requirenents Manual, EM
385-1-1, and all subsequent revisions referred to in the Contract C ause
ACCI DENT PREVENTI ON of this contract, are hereby suppl enented as foll ows:

a. The Contractor shall designate an enpl oyee responsi ble for overal
supervision of accident prevention activities. Such duties shall include:
(1) assuring applicable safety requirements are (a) comunicated to the
workers in a | anguage they understand (reference EM 385-1-1, Septenber
1996, 01.A.04). It is the Contractor's responsibility to ascertain if
there are workers on the job who do not speak and/or understand the English
| anguage, if such workers are enployed by the prine contractor or
subcontractors, at any tier, it is the prime contractor's responsibility to
insure that all safety prograns, signs, and tool box neetings are
conmuni cated to the workers in a | anguage they understand, and that a
bilingual enployee is on site at all tine. If the contractor contends that
interpreters and/or bilingual signs are not required, |anguage certification
nust be provided which verifies that all workers (whose native tongue is
ot her than English) have a command of the English | anguage sufficient to
understand all direction, training and safety requirenents, whether witten
or oral, and (b) incorporated in work nethods, and (2) inspecting the work
to ensure that safety neasures and instructions are actually applied. The
proposed safety supervisor name and qualifications shall be subnmitted in
witing for approval to the Contracting Oficer's Representative. This
i ndi vidual nust have prior experience as a safety engineer or be able to
denonstrate his/her famliarity and understandi ng of the safety
requi renents over a prescribed trial period. The safety engi neer shall have
the authority to act on behalf of the Contractor's general managenent to
t ake whatever action is necessary to assure conpliance with safety
requi renents. The safety supervisor is required to be on the site when work
i s being perforned.

b. Prior to commencenent of any work at a job site, a preconstruction
safety neeting shall be held between the Contractor and the Contracting
Oficer's Representative to discuss the Contractor's safety programand in
particular to review the followi ng submttals:

(1) Contracts Accident Prevention Plan: An acceptabl e accident
prevention plan, witten by the prinme Contractor for the specific work and
i mpl enenting in detail the pertinent requirenents of EM 385-1-1, shall be
submi tted for Governnent approval

(2) Activity Phase Hazard Analysis Plan: Prior to begi nning each
maj or phase of work, an activity hazard anal ysis (phase plan) shall be
prepared by the Contractor for that phase of work and submitted to the
Contracting Oficer's Representative for approval. A phase is defined as
an operation involving a type of work presenting hazards not experienced in
previ ous operations or where a new subcontractor or work crewis to perform
work. The analysis shall address the hazards for each activity perforned
in the phase and shall present the procedures and safeguards necessary to
elimnate the hazards or reduce the risk to an acceptable |evel.
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c. Subsequent jobsite safety neetings shall be held as follows:

(1) A safety neeting shall be held at |east once a nonth for al
supervisors on the project to review past activities, to plan ahead for new
or changed operations and to establish safe working procedures to
antici pated hazards. An outline report of each nmonthly neeting shall be
submitted to the Contracting Officer's Representative

(2) At |east one safety neeting shall be conducted weekly, or
whenever new crews begin work, by the appropriate field supervisors or
foremen for all workers. An outline report of the neeting giving date,
time, attendance, subjects discussed and who conducted it shall be
mai nt ai ned and copi es furnished the designated authority on request.

1.4  ACCI DENTS

Chargeabl e accidents are to be investigated by both Contractor personne
and the Contracting Oficer.

1.4.1 Acci dent Reporting, ENG FORM 3394

Section 1, Paragraph 01.D, OF EM 385-1-1 and the Contract C ause entitled
ACCI DENT PREVENTI ON are anended as follows: The prinme Contractor shal
report on Eng Form 3394, supplied by the Contracting Officer, all injuries
to his enployees or subcontractors that result in lost tine and all danmmge
to property and/or equiprment in excess of $2,000 per incident. Verba
notification of such accident shall be nade to the Contracting Oficer
within 24 hours. A witten report on the above noted formshall be
submitted to the Contracting Officer within 72 hours follow ng such
accidents. The witten report shall include the foll ow ng:

a. A description of the circunstances |eading up to the accident, the
cause of the accident, and corrective neasures taken to prevent recurrence.

b. A description of the injury and nanme and | ocation of the nedical
facility giving exam nation and treatnent.

c. A statement as to whether or not the enployee was permitted to
return to work after examination and treatnment by the doctor, and if not,
an estinate or statenent of the nunber of days lost fromwork. |If there
have been days |ost fromwork, state whether or not the enpl oyee has been
re-exam ned and declared fit to resune work as of the date of the report.

1.4.2 OSHA Requi renents
1.4.2.1 OSHA Log

A copy of the Contractor's OSHA Log of Injuries shall be forwarded nonthly
to the Contracting Oficer

1.4.2.2 OSHA | nspections

Contractors shall imediately notify the Contracting O ficer when an OSHA
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Conpl i ance official (Federal or State representative) presents his/her
credentials and inforns the Contractor that the workplace will be inspected
for OSHA conpliance. Contractors shall also notify the Contracting O ficer
upon determ nation that an exit interview wi |l take place upon conpletion
of the OSHA inspection. (NABSA OCT 05, 1976)

1.5 GOVERNMENT  APPROVAL

Submittals shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.
Al required subnittals of itens specified in this section shall be for
i nfornati on only, except for those itenms including, but not Iimted to, the
foll owi ng which shall be submtted for Governnent approval

a. Witten designation of safety representative.

b. Witten project specific accident prevention plan

c. Witten activity phase hazard anal ysis pl an

PART 2 PRODUCT
NOT APPLI CABLE

PART 3 EXECUTI ON
NOT APPLI CABLE

-- End of Section --
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SECTI ON 01200
WARRANTY REQUI REMENT
PART 1 GENERAL
1.1  WARRANTY OF CONSTRUCTI ON

The Contractor shall warranty all materials and workmanshi p in accordance
with Contract C ause (FAR 52.246-21), "WARRANTY OF CONSTRUCTI ON'

1.2 MANUFACTURER S WARRANTY:

The Contractor shall provide manufacturer's warranties, when avail able, on
all equi pnent for one year starting fromthe day of facility acceptance by
the Governnment. Any warranty offered by the manufacturer for periods
greater than one year or required by other sections of the specifications
shal | al so be provided.

1.3 WARRANTY PAYMENT

Warranty work is a subsidiary portion of the contract work, and has a val ue
to the Governnent of $5,000. The Contractor will assign a value of that
amount in the breakdown for progress payments nentioned in the Contract

G ause (FAR 52.232-5) "Paynents Under Fixed-Price Construction". |If the
Contractor fails to respond to warranty itens as provided in paragraph
CONTRACTOR S RESPONSE TO WARRANTY SERVI CE REQUI REMENTS bel ow, the
Government may elect to acquire warranty repairs through other sources and,
if so, shall backcharge the Contractor for the cost of such repairs. Such
backcharges shall be acconplished under the Contract O ause (FAR 52.243-4)
"CHANGES" of the contract through a credit nodification(s).

1.4 PERFORMANCE BOND

The Contractor's Performance Bond will renmmin effective throughout the
construction warranty period and warranty extensions.

1.4.1 Fai l ure to Commence

In the event the Contractor or his designated representative(s) fail to
conmence and diligently pursue any work required under this clause, and in
a manner pursuant to the requirenments thereof, the Contracting O ficer

shal |l have the right to demand that said work be performed under the

Per f ormance Bond by nmaking witten notice on the surety. |f the surety
fails or refuses to performthe obligation it assumed under the Perfornmance
Bond, the Contracting O ficer shall have the work performed by others, and
after conpletion of the work, nmay demand rei nbursenment of any or al
expenses incurred by the Governnent while performng the work, including,
but not Iimted to adnm nistrative expenses.

1.5 PRE- WARRANTY CONFERENCE

Prior to contract conpletion and at a tinme designated by the Contracting
Oficer, the Contractor shall neet with the Contracting O ficer to devel op
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a nutual understanding with respect to the requirenents of this

speci fication. Conmunication procedures for Contractor notification of
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deened necessary
by the Contracting Oficer for the execution of the construction warranty
shall be reviewed at this nmeeting. The Contractor shall provide nanes,
addresses, and tel ephone nunbers of all subcontractors, equipnent
suppliers, or nanufacturers with specific designation of their area of
responsibilities if they are to be contacted directly on warranty
corrections. This point of contact will be | ocated within the |oca
service area of the warranted construction, will be continuously avail abl e,
and will be responsive to Government inquiry on warranty work action and
status. Mnutes of the neeting will be prepared by the Governnent and
signed by both, the Contractor and the Contracting O ficer. The mnutes
shal | becone part of the contract file.

1.6 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
Sanpl e Tags.

To identify the warranty for all Contractor and Gover nnent
furni shed equi pnrent which the Contractor installs.

1.7 ADDI Tl ONAL REQUI REMENTS
1.7.1 Equi pnrent Warranty ldentification Tags:

The Contractor shall provide warranty identification tags on all Contractor
and Government furni shed equi pnent which he has install ed.

1.7.1.1 Format and Size for Tags

The tags shall be simlar in format and size to the exhibits provided by
this specification, they shall be suitable for interior and exterior

| ocations, resistant to solvents, abrasion, and to fadi ng caused by
sunlight, precipitation. etc. These tags shall have a pernmanent
pressure-sensitive adhesive back, and they shall be installed in a position
that is easily (or nobst easily) noticeable. Contractor furnished equi prent
that has differing warranties on its conponents will have each conponent

t agged.

1.7.1.2 Sanpl e Tags

Sanpl e tags shall be filled out representative of how the Contractor will
conplete all other tags. These tags shall be submtted to the Governnent.
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1.7.1.3 Tags for Warranted Equi pnent:

The tag for this equi pnent shal

and size will be as approved.

VBHVAC

be sinmlar to the foll owi ng. Exact format

EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

MFG MODEL NO. :

SERI AL NO : CONTRACT NO. :

CONTRACTORS NANME:

CONTRACTOR WARRANTY EXPI RES:

MFG WARRANTY( | ES) EXPI RE:

EQUI PMENT WARRANTY
GOVERNMENT FURNI SHED EQUI PMENT

MFG MODEL NO. :

SERI AL NO : CONTRACT NO. :

DATE EQUI PMENT PLACED | N SERVI CE:

MFG WARRANTY( | ES) EXPI RES:
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1.7.1. 4 Executi on

The Contractor will conplete the required information on each tag and
install these tags on the equi pnent by the tinme of and as a condition of
final acceptance of the equipnent. Al tags shall be nechanically attached
to the equi pment as directed by the Contracting Oficer

1.7.1.5 Equi prent Warranty Tag Repl acenent.

The contractor shall provide new tags on repaired or replaced equi pment
during the warranty period. The tag shall be identical to the origina

tag, except that the Contractor's warranty expiration date shall be updated
to show the correct warranty expiration date.

1.8 CONTRACTOR S RESPONSE TO WARRANTY SERVI CE REQUI REMENTS.
1.8.1 Avail ability of Required Parts

Shoul d parts be required to conplete the work and the parts are not

i medi ately avail able the Contractor shall have a maxi num of 12 hours after
arrival at the job site to provide authorized representative of the
installation with firmwitten plan for energency alternatives and
tenporary repairs for Governnent participation with the Contractor to
provi de emergency relief until the required parts are available on site for
the Contractor to perform permanent warranty repair. The Contractors plan
shall include a firmdate and tine that the required parts shall be

avail able on site to conplete the permanent warranty repair

PART 2 PRODUCTS - NOT APPLI CABLE
PART 3 EXECUTI ON - NOT APPLI CABLE

-- End of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL

1.

1.

1.

1 SUBM TTAL | DENTI FI CATI ON

Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Submttals
SD- 02 Shop Drawi ngs
SD- 03 Product Data
SD- 04 Sanpl es
SD- 05 Design Data
SD- 06 Test Reports
SD-07 Certificates
SD- 08 Manufacturer's Instructions
SD- 09 Manufacturer's Field Reports
SD-10 Operation and Mai ntenance Data
SD-11 C oseout Submittals

2 SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:

2.1 Gover nment Approved

Government approval is required for extensions of design, critical

mat eri al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other items as designated by the Contracting O ficer.
Wthin the terns of the Contract O ause entitled "Specifications and

Drawi ngs for Construction,"” they are considered to be "shop draw ngs."

. 2.2 Information Only

Al submittals not requiring Governnment approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract Cl ause referred to above. Subnittal Register ENG FORM 4288,
colum | abel ed "Reviewer", this colum is blank and is understood that the
reviewer is "WA" (Washi ngton Aqueduct).

3 APPROVED SUBM TTALS
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The Contracting O ficer's approval of submittals shall not be construed as
a conplete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any
error which nay exist, as the Contractor under the Contractor Quality
Control (CQC) requirenents of this contract is responsible for dinensions,
t he desi gn of adequate connections and details, and the satisfactory
construction of all work. After submttals have been approved by the
Contracting O ficer, no resubmttal for the purpose of substituting
materials or equipnent will be considered unless acconpani ed by an

expl anation of why a substitution is necessary.

1.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected submttal in the formand nunber
of copies specified for the initial submttal. |[If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal

be given pronptly to the Contracting Oficer

1.5 WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

PART 2 PRODUCTS (Not used)
PART 3  EXECUTI ON
3.1  GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submittals shall be the same as those used in the contract drawi ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submittal, all itens shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stamnped,
signed, and dated by the CQC System Manager indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include items such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nanuals (including parts list);
certifications; warranties; and other such required subnmttals. Submttals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.
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3.

2 SUBM TTAL REG STER

At the end of this section is one set of ENG Form 4288 |listing itens of
equi pnrent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals may be required. The Contractor will also be given the
submittal register files, containing the conputerized ENG Form 4288 and
instructions on the use of the files. These submittal register files wll
be furnished on a separate diskette. Columms "c" through "f" have been
conpl eted by the Governnment; the Contractor shall conplete colums "a" and
"g" through "i" and submt the forns (hard copy plus associated el ectronic
file) to the Contracting Oficer for approval within 30 cal endar days after
Notice to Proceed. The Contractor shall keep this diskette up-to-date and
shall subnmit it to the Governnent together with the nmonthly paynent
request. The approved subnittal register will beconme the scheduling
docunent and will be used to control submittals throughout the life of the
contract. The submittal register and the progress schedul es shall be
coor di nat ed.

.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and submitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 30 cal endar days
exclusive of mailing tine) shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late submttals.

.4 TRANSM TTAL FORM (ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and Information Only
subm ttals in accordance with the instructions on the reverse side of this

form A copy of this formw Il be furnished to the Contractor. The
Contractor shall subnmit a copy of this formw th each submttal after
properly filling out the form Special care shall be exercised to ensure

proper listing of the specification paragraphs and/ or sheet nunbers of the
contract drawi ng pertinent to the data submitted for each item

.5 SUBM TTAL PROCEDURE

Six (6) copies of submittals shall be nade as foll ows:

.5.1 Pr ocedur es

In the signature bl ock provided on ENG Form 4025 the Contractor certifies
that each item has been reviewed in detail and is correct and is in strict
conformance with the contract drawi ngs and specifications unl ess noted

ot herwi se. The accuracy and conpl eteness of subnmittals is the
responsibility of the Contractor. Any costs due to resubmittal of docunents
caused by inaccuracy, |ack of coordination, and/or checking shall be the
responsibility of the Contractor. This shall include the handling and
review time on the part of the Governnment. Each variation fromthe contract
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specifications and drawi ngs shall be noted on the form and, attached to
the form the Contractor shall set forth, in witing, the reason for and
description of such variations. If these requirenents are not net, the
submittal may be returned for corrective action

3.5.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submittal. The Governnent reserves the
right to rescind inadvertent approval of submittals containing unnoted
devi ati ons.

3.6 CONTROL OF SUBM TTALS
The Contractor shall carefully control his procurenment operations to ensure
t hat each individual submittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

3.7 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submttals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. Four (4) copies of the submttal will be retai ned by
the Contracting Officer and two (2) copies of the submttal will be

returned to the Contractor
3.8 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of
the Contracting Officer is not required on infornation only submttals.

The Governnent reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conformng to the plans
and specifications; will not prevent the Contracting Officer fromrequiring
renoval and replacenent of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish sanples
for testing by the Governnent |aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.

3.9 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
submittal neets contract requirenents shall be sinmlar to the follow ng:
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CONTRACTOR

(Fi rm Nane)

Approved

Approved with corrections as noted on subnittal data and/or
attached sheets(s).

S| GNATURE

TI TLE:

DATE:

-- End of Section --
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SD-01 Preconstruction Submittals
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SD-03 Product Data
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16

Equipment Data

17

SD-05 Design Data

Progress Schedule

12

Modified Chart

SD-10 Operation and Maintenance

Data

O and M Data

18

01050

SD-01 Preconstruction Submittals

Shut Down Utility Services
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G WA

Advance Notice

143
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SD-01 Preconstruction Submittals
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13
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Maintenance Building HVAC Improvements E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM | TO OTHER|FROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
01060 | Activity Phase Hazard Analysis 1.3 G WA
Plan
OSHA Log
01200 1SD-04 Samples
Sample Tags 1712
01451 1SD-01 Preconstruction Submittals
CQC Plan 32 G WA
Phase Notification
CQC Mgr Qualification G WA
SD-05 Design Data
Notification of Changes 324
Punchlist 371
Minutes 33
SD-06 Test Reports
Tests
Documentation 3.8
Tests Performed
QC Records G WA
01562 1SD-01 Preconstruction Submittals
Implementation 15 G WA
01720 1SD-02 Shop Drawings
Progress Prints G WA
Final Prints G WA
SD-03 Product Data
CADD Files
02220 1SD-03 Product Data
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Maintenance Building HVAC Improvements E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM | TO OTHER|FROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02220 | Work Plan G WA
09900 1SD-02 Shop Drawings
Piping identification 37
stencil 37
SD-03 Product Data
Coating 2.1 G WA
Manufacturer's Technical Data 2.1
Sheets
SD-04 Samples
Color 17 G WA
SD-08 Manufacturer’s Instructions
Application instructions 321
Mixing 342
Manufacturer's Material Safety 152
Data Sheets
15080 |SD-04 Samples
Thermal Insulation Materials G WA
15400 |SD-02 Shop Drawings
Plumbing System 341 G WA
Electrical Schematics G WA
SD-03 Product Data
Welding 151 G WA
Plumbing Fixture Schedule G WA
SD-07 Certificates
Materials and Equipment G WA
15569 1SD-02 Shop Drawings
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Maintenance Building HVAC Improvements E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM | TO OTHER|FROM OTH E OF FRM APPR
(@ | (b (c) (d) (e) (f) ©)] (h) @ 0] (k) 0} (m) (n) (0) (P (@) O
15569 | Heating System G WA
Piping Installation 32 G WA
SD-03 Product Data
Manufacturer's Catalog Data G WA
Spare Parts Data G WA
Tests G WA
Rigging Plan G WA
SD-06 Test Reports
Heating System Tests 35 G WA
Fuel System Tests G WA
SD-07 Certificates
Boiler Emissions
SD-10 Operation and Maintenance
Data
Boiler System G WA
15700 |SD-02 Shop Drawings
Drawings G WA
SD-03 Product Data
Unitary Equipment 2.4 G WA
Spare Parts Data G WA
Verification of Dimensions 151
Demonstrations 34
SD-06 Test Reports
Refrigerant Tests, Charging, and 3.2 G WA
Start-Up
System Performance Tests 3.3 G WA
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Maintenance Building HVAC Improvements E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM | TO OTHER|FROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15700 | SD-07 Certificates
Unitary Equipment 2.4
SD-10 Operation and Maintenance
Data
Operation & Maintenance WA
Manuals
15896 |SD-02 Shop Drawings
Work Plan WA
Access Panels/Doors WA
SD-03 Product Data
Materials WA
15990 |SD-02 Shop Drawings
TAB Schematic Drawings and 33 WA
Report Forms
SD-03 Product Data
TAB Related HVYAC Submittals 32
TAB Procedures 341 WA
SD-06 Test Reports
TAB Report 343 WA
TAB Verification Report 344 WA
SD-07 Certificates
Ductwork | eak Testing
TAB Firm 151 WA
TAB Specialist 152 WA
16415 |SD-02 Shop Drawings
Interior Electrical Equipment WA
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Maintenance Building HVAC Improvements E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\% T E R | E (e} (0]
. ¢ A c N DATE FWD N MAILED
T A G# A R TO APPR TO
A S R T E c AUTH/ c CONTR/
E A | \% (e} (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL D DATE DATE RCD|DATE FWD|DATE RCD D DATE DATE RCD
o o T H N R NEEDED | NEEDED E OF FROM [TO OTHER|FROM OTH E OF FRM APPR
@ | (b) (c) (d) (e) (f) (9) (h) 0} (0)] (k) 0} (m) (n) (0) () (@) 0]
16415 |SD-03 Product Data
Manufacturer's Catalog
Material, Equipment Lists G WA
Installation Procedures
As-Built Drawings 126 G WA
Onsite Tests G WA
SD-06 Test Reports
Field Test Plan G WA
Field Test Reports 3.13 G WA

SD-07 Certificates

Materials and Equipment

14
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Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

SECTI ON 01420

SQURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL

1

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by docunent nunber, date and title. The docurment nunber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organi zati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that infornmation is also provided. Docunents
listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zati on should be ordered fromthe source by title
rat her than by number.

ACl | NTERNATI ONAL (ACl)

P. 0. Box 9094

Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700

Fax: 248-848-3701

Internet: http://ww.aci-int.org
ACK 6/ 00

LOK 6/ 00

ACOUSTI CAL SOCI ETY OF AVERI CA ( ASA)

2 Huntington Quadrangle
Mel vile, NY 11747-4502
Ph: 516-576- 2360

Fax: 516-576-2377

emai |l : asa@ip.org

Internet: http://asa@ip.org
ACK 6/ 00

LOK 6/ 00

ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

Seed Regul atory and Testing Branch
USDA, AMS, LS Div.

Room 209, Bl dg. 306, BARC- East
Beltsville, MD 20705-2325

SECTI ON 01420 Page 1
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Ph: 301-504-9430

Fax: 301-504-8098

Internet: http://ww.ans. usda. gov/ | sg
e-mail: janmes_p triplitt@isda. gov

ACK 6/ 00

LOK 6/ 00

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

4301 North Fairfax Dr., Suite 425
ATTN.  Pubs Dept.

Arlington, VA 22203

Ph: 703-524-8800

Fax: 703-528-3816

E-mail: ari@ri.org
Internet: www. ari.org
ACK 6/ 00
LOK 6/ 00

Al'R CONDI TI ONI NG CONTRACTORS OF AMERI CA (ACCA)

1712 New Hanpshire Avenue, NW
Washi ngton, DC 20009

Ph: 202-483-9370

FAX: 202-588-1217

Intrnet: ww.acca.org

ACK 6/ 00

LOK 6/ 00

Al R DI FFUSI ON COUNCI L ( ADC)

104 So. M chigan Ave., No. 1500
Chi cago, IL 60603

Ph: 312-201-0101

Fax: 312-201-0214

Internet: www. flexibleduct.org
ACK 6/ 00

LOK 6/ 00

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

30 W University Dr.

Arlington Heights, IL 60004-1893
Ph: 847-394-0150

Fax: 847-253-0088

Internet: www. anta.org

ACK 6/ 00

LOK 6/ 00

ALUM NUM ASSOCI ATI ON ( AA)

900 19th Street N W
Washi ngton, DC 20006

SECTI ON 01420 Page 2
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Ph: 202-862-5100

Fax: 202-862-5164

Internet: www. al um numorg
ACK 6/ 00

LOK 6/ 00

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATI ON ( AAMVA)

1827 wWal den Ofc. Sq.

Suite 104

Schaunburg, IL 60173-4268
Ph: 847-303-5664

Fax: 847-303-5774
Internet: www. aamanet.org
ACK 6/ 00

LOK 6/ 00

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

444 N. Capital St., NW Suite 249
Washi ngton, DC 20001

Ph: 800-231-3475 202- 624-5800
Fax: 800-525-5562 202-624-5806
Internet: ww. aashto.org

ACK 6/ 00

LOK 6/ 00

NOTE: AASHTO docunents with nunbers beginning with Mor T are
available only in Standard Specifications for Transportation
Mat eri al s and Met hods of Sanpling and Testing, 1998 @5289. 00\ X

AMERI CAN ASSOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCQ)

P. O Box 12215

1 Davis Drive

Research Triangle Park, NC 27709-2215
Ph: 919-549-8141

Fax: 919-549-8933

Internet: aatcc.org

ACK 6/ 00

LOK 6/ 00

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( AFBMR)

1200 19th Street, NW Suite 300
Washi ngton, DC 20036-2422

Ph: 202-429-5155

Fax: 202-828-6042

Internet: abnma-dc.org

ACK 6/ 00

LOK 6/ 00

AMERI CAN BO LER MANUFACTURERS ASSCCI ATl ON ( ABMA)

SECTI ON 01420 Page 3
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950 North d ebe Road, Suite 160
Arlington, Virginia 22203-1824
Ph: 703-522- 7350

Fax: 703-522-2665

Internet: abma.com

AOK 6/ 00

LK 6/00

AMERI CAN CONCRETE PI PE ASSCCI ATI ON ( ACPA)

222 West Las Colinas Blvd., Suite 641
Irving, TX 75039-5423

Ph: 972-506-7216

Fax: 972-506-7682

Internet: http://ww.concrete-pipe.org
e-mail: info@oncrete-pipe.org

ACK 6/ 00

LOK 6/ 00

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)

1330 Kenper Meadow Dr.
Sui te 600

C ncinnati, OH 45240
Ph: 513-742-2020

Fax: 513-742-3355
Internet: www. acgi h.org
E-mail: pubs@cgih.org
ACK 6/ 00

LOK 6/ 00

AMERI CAN FOREST & PAPER ASSCCI ATl ON ( AF&PA)

Aneri can Wod Counci |

ATTN:.  Publications Dept.

1111 Nineteenth St. NW Suite 800
Washi ngton, DC 20036

Ph: 800-294-2372 202-463-2700
Fax: 202-463-2471

Internet: http://ww. afandpa.org
ACK 6/ 00

LOK 6/ 00

AVERI CAN GAS ASSOCI ATl ON ( AGA)

400 N. Capitol St. N.WSuite 450
Washi ngton, D.C. 20001

Ph: 202-824-7000

Fax: 202-824-7115

Internet: www. aga.org

ACK 6/ 00

LOK 6/ 00

SECTI ON 01420 Page 4
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AMERI CAN GAL ASSCCI ATl ON LABORATORI ES (AGAL)

Addr ess
Ph:

Fax:

I nternet:

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGWVA)

1500 King St., Suite 201
Al exandria, VA 22314-2730
Ph: 703-684-0211

Fax: 703-684-0242
Internet: ww. agna.org
AOK 6/ 00

LK 6/00

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

One East Wacker Dr., Suite 3100
Chi cago, IL 60601-2001

Ph: 312-670-2400

Publ i cati ons: 800-644-2400

Fax: 312-670-5403

Internet: www. aisc.org

AOK 6/ 00

LK 6/00

AMERI CAN | NSTI TUTE OF Tl MBER CONSTRUCTI ON (Al TC)

7012 So. Revere Parkway, Suite 140
Engl ewood, CO 80112

Ph: 303-792-9559

Fax: 303-792-0669

Internet: www. aitc-glulamorg

ACK 6/ 00

LOK 6/ 00

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

1101 17th St., NWSuite 1300
Washi ngt on, DC 20036

Ph: 202-452-7100

ACK 6/ 00

LOK 6/ 00

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

11 West 42nd St

New York, NY 10036

Ph: 212-642-4900

Fax: 212-398-0023
Internet: www. ansi.org/

SECTI ON 01420 Page 5
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Note: Docunents beginning with the letter "S" can be ordered from
Acoustical Society of America

P. O Box 1020

Swei ckl ey, PA 15143-9998

Ph: 412-741-1979

Fax: 412-741-0609

Internet: asa.aip.org

ACK 6/ 00

LOK 6/ 00

AMERI CAN NURSERY AND LANDSCAPE ASSCCI ATI ON ( ANLA)

1250 | St., NW Suite 500
Washi ngton, DC 20005-3922
Ph: 202-789-2900

FAX: 202-789-1893

ACK 6/ 00

LOK 6/ 00

AMERI CAN PETROLEUM | NSTI TUTE (API)

1220 L St., NW

Washi ngton, DC 20005-4070
Ph: 202-682-8000

Fax: 202-962-4776

Internet: http://ww:. api.org
ACK 6/ 00

LOK 6/ 00

AVERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATl ON
( AREMA)

8201 Corporate Dr., Suite 1125
Landover, MD 20785-2230

Ph: 301-459-3200

Fax: 301-459-8077

I nternet: ww. arena.org

ACK 6/ 00

LOK 6/ 00

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

1711 Arlingate Lane

P. 0. Box 28518

Col unbus, OH 43228-0518
Ph: 800-222-2768

Fax: 614-274-6899

I nternet: ww. asnt.org
ACK 6/ 00

LOK 6/ 00

AVERI CAN SOCI ETY FOR QUALI TY ( ASQ

611 East W sconsci n Ave.

SECTI ON 01420 Page 6
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P. 0. Box 3005

M | waukee, W 53201- 3005

Ph: 800-248-1946

Fax: 414-272-1734

Internet: http://ww. asq.org
ACK 6/ 00

LOK 6/ 00

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
Ph: 610-832-9585

Fax: 610-832-9555

Internet: ww. astmorg

AOK 6/ 00

LK 6/00

NOTE: The annual ASTM Book of Standards (66 Vol) is
avail abl e for $3500.00. Prices of individual standards vary.

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

1801 Al exander Bell Drive
Reston, VA 20190-4400

Ph: 703-295-6300 - 800-548-2723
Fax: 703-295-6222

Internet: ww. asce.org

e-mail: nmarketing@sce. org

ACK 6/ 00

LOK 6/ 00

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Cir., NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400
Fax: 404-321-5478

Internet: http://ww.ashrae.org
ACK 6/ 00

LOK 6/ 00

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUVBI NG AND SANI TARY
RESEARCH ( ASSE)

901 Canterbury, Suite A
West | ake, OH 44145

Ph:  440-835-3040

Fax: 440-835-3488

E-mail: asse@ x.netcomcom
I nternet: ww. asse-pl unbi ng. org
ACK 6/ 00

SECTI ON 01420 Page 7
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LOK 6/ 00
AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

6666 West Qui ncy

Denver, CO 80235

Ph: 800-926-7337 - 303-794-7711
Fax: 303-347-0804

Internet: www. awa. org

ACK 6/ 00

LOK 6/ 00

AVERI CAN VELDI NG SOCI ETY ( AWS)

550 N. W LeJeune Road

Mam, FL 33126

Ph: 800-443-9353 - 305-443-9353
Fax: 305-443-7559

Internet: http://ww. amel d. org
ACK 6/ 00

LOK 6/ 00

AMERI CAN WOOD- PRESERVERS' ASSCC!I ATI ON ( AWPA)

P. 0. Box 5690

Grandbury, TX 76049-0690

Ph: 817-326-6300

Fax: 817-326-6306

Internet: http://ww. awpa. com
ACK 8/ 00

LOK 6/ 00

NOTE: AWPA Book of Standards is published yearly @75.00;
i ndi vi dual standards nay be ordered separately for $12.00 to
$28. 00 each.

APA - THE ENG NEERED WOOD ASSOCI ATI ON ((APA)

P. O Box 11700

Tacoma, WA 98411-0700

Ph: 253-565-6600

Fax: 253-565-7265
Internet: www. apawood. org
ACK 8/00

LCK 6/00

Note: Prices are available only by calling APA
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
1952 | saac Newt on Square West

Reston, VA 20190

SECTI ON 01420 Page 8



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

Ph: 703-733-0600

Fax: 703-733-0584
Internet: www. awinet.org
ACK 8/ 00

LOK 6/00

ARMY ENVI RONMENTAL CENTER ( AEC)

5179 Hoadl ey Road

Aberdeen Rovi ng Ground, MD 21010-5401
Internet: www. aec.arny.nil

ACK 8/ 00

ARMY PAMPHLET ( DAPAM)
www. usace. arny. m |/ publications
ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

1745 Jefferson Davis Hi ghway, Suite 406
Arlington, VA 22202

Ph: 703-412-1153

Fax: 703-412-1152

ASME | NTERNATI ONAL ( ASME)

Three Park Avenue

New York, NY 10016-5990
Ph: 212-591-7722

Fax: 212-591-7674
Internet: ww. asne.org
AOK 8/ 00

LOK 6/ 00

ASPHALT | NSTI TUTE (Al)

Research Park Dr.

P. 0. Box 14052

Lexi ngton, KY 40512-4052

Ph: 606-288- 4960

Fax: 606-288-4999

Internet: www. asphaltinstitute.org
ACK 8/ 00

LOK 6/ 00

ASSOCI ATED Al R BALANCE COUNCI L ( AABO)
1518 K St., NW Suite 503
Washi ngton, DC 20005

Ph: 202-737-0202
Fax: 202-638-4833

SECTI ON 01420 Page 9
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Internet: www. aabchg. com
8/ 00
LOK 6/ 00

ASSQOCI ATI ON FOR THE ADVANCEMENT OF MEDI CAL | NSTRUVENTATI ON ( AAM )

1110 N. dobe Rd., Suite 220
Arlington, VA 22201-5762

Ph: 703-525-4890

Fax: 703-525-1424

Internet: www. aani.org

ACK 8/ 00

LOK 6/ 00

ASSQOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

600 No. 18th St.

P. 0. Box 2641

Bi rmi ngham AL 35291

Ph: 205-257-2530

Fax: 205-257-2540

Internet: http://ww. aeic.org
ACK 8/ 00

LOK 6/ 00

ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

1111 19th St. NW, Suite 402
Washi ngt on, DC 20036

Ph: 202-872-5955

Fax: 202-872-9354

Internet: http://ww. ahamorg
ACK 8/ 00

LOK 6/ 00

ASSCOCI ATI ON OF | RON AND STEEL ENG NEERS (Al SE)

Three Gateway Center, Suite 1900
Pittsburg, PA 15222-1004

Ph: 412-281-6323

Fax: 412-281-4657

Internet: http://ww. aise.org
ACK 8/ 00

LOK 6/ 00

Bl FMA | NTERNATI ONAL ( BI FMA)

2680 Horizon Drive SE, Suite A-1
Grand Rapids, M 49546- 7500

Ph: 616-285-3963

Fax: 616-285-3765

Internet: ww. bi fnma. com

E-mail: email @ifnm. com

AOK 8/ 00

SECTI ON 01420 Page 10
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LOK 6/ 00
Bl OCYCLE, JOURNAL OF WASTE RECYCLI NG
BRI CK | NSTI TUTE OF AMERI CA (Bl A)

11490 Commerce Park Dr., Suite 308
Reston, VA 22091-1525

Ph: 703-620- 0010

Fax: 703-620-3928

Internet: www. bia.org

ACK 8/00

LCOK 6/00

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

355 Lexi ngton Ave.

17th fl oor

New York, NY 10017-6603

Ph: 212-297-2100

Fax: 212-370-9047

Internet: ww. buil dershardware. com
AOK 8/ 00

LK 6/00

BUI LDI NG OFFI Cl ALS & CODE ADM NI STRATORS | NTERNATI ONAL ( BOCA)

4051 W Fl ossnoor Rd.

Country Club Hills, IL 60478
Ph: 708-799-2300

Fax: 708-799-4981

I nternet: www. bocai.org

ACK 8/ 00

LOK 6/ 00

BUREAU OF RECLAMATI ON ( BOR)

Denver Federal Center
P. O Box 25007

Denver, CO 80225

Ph: 303-445-2080

Order from

Nat i onal Technical Information
Services (NTIS)

5285 Port Royal Rd.
Springfield, VA 22161
Ph: 703-605- 6000

Fax: 703-605-6900
Internet: www ntis.org
ACK 8/00

LCK 6/00

CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

SECTI ON 01420 Page 11
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Publication Distribution Unit

1900 Royal Qaks Dr.

Sacranento, CA 95815

Ph: 916-445-3520 or 916-227-7000 (CA Transportation Lab)
Fax: 916-324-8997

CALI FORNI A REDWDOD ASSOCI ATI ON ( CRA)

405 Enfrente Drive., Suite 200
Novat o, CA 94949

Ph: 415-382-0662

Fax: 415-382-8531

Internet: www. cal redwood. org
ACK 8/ 00

LOK 6/ 00

CARPET AND RUG | NSTI TUTE (CRI)

310 Hol i day Ave.

Dalton, GA 30720

P. O. Box 2048

Dal ton, GA 30722-2048

Ph: 706-278-0232

Fax: 706-278-8835

Internet: www. carpet-rug.com
AOK 8/ 00

LK 6/00

CAST IRON SO L PIPE I NSTI TUTE (CI SPI)

5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421

Ph: 423-892-0137

Fax: 423-892-0817

Internet: www. cispi.org

ACK 8/ 00

LOK 6/ 00

CElI LI NGS & | NTERI OR SYSTEMS CONSTRUCTI ON ASSCCI ATl ON ( Cl SCA)

1500 Lincoln H ghway, Suite 202
St. Charles, IL 60174

Ph: 630-584-1919

Fax: 630-584-2003

I nternet: ww. cisca.org

ACK 8/ 00

LOK 6/ 00

CHLORI NE | NSTI TUTE (Cl)
2001 L St., NWSuite 506
Washi ngton, DC 20036

Ph: 202-775-2790
Fax: 202-223-7225

SECTI ON 01420 Page 12
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Internet: ww.cl2.com
ACK 8/ 00
LOK 6/ 00

CODE OF FEDERAL REGULATI ONS ( CFR)

O der from

Governnent Printing Ofice
Washi ngton, DC 20402

Ph: 202-512-1800

Fax: 202-275-7703

Internet: http://ww. gpo. gov
ACK 8/ 00

LOK 6/ 00

COWMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

Order from

CGeneral Services Adm nistration

Federal Supply Service Bureau

470 E L' Enfant Plaza, S.W, Suite 8100

Washi ngton, DC 20407

Ph: 202-619-8925

Internet: http://pub.fss.gsa.gov/hl-pub.htn
LOK 6/ 00

COVPRESSED GAS ASSOCI ATl ON ( CGA)

1725 Jefferson Davis Hi ghway, Suite 1004
Arlington, VA 22202-4102

Ph: 703-412-0900

Fax: 703-412-0128

I nternet: ww. cganet.com

e-mail: Custoner_Servi ce@ganet.com
ACK 8/ 00

LOK 6/ 00

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

933 N. Plum Grove Rd.
Schaunburg, IL 60173-4758
Ph: 847-517-1200

Fax: 847-517-1206
Internet: www. crsi.org
ACK 8/ 00

LOK 6/ 00

CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

4330 East-West Hi ghway

Bet hesda, Maryl and 20814-4408
Ph: 301-504- 0990

I nternet: ww. cpsc. gov

ACK

SECTI ON 01420 Page 13
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LOK 6/ 00
CONVEYOR EQUI PMENT MANUFACTURERS ASSCCI ATI ON ( CEMB)

6724 Lone Cak Bl vd.

Napl es, Florida 34109

Ph: 941-514- 3441

Fax: 941-514-3470
Internet: www. cemanet.org
ACK 8/ 00

LOK 6/ 00

COOLI NG TOWER | NSTI TUTE (CTI)

530 Wells Fargo Dr., Suite 218, Houston, TX 77090
Ph: 281-583-4087

Fax: 281-537-1721

Internet: www. cti.org

ACK 8/ 00

LOK 6/ 00

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

260 Madi son Ave.

New York, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

E-mail: http://vww. copper.org
ACK 8/ 00

LOK 6/ 00

CORPS OF ENG NEERS ( COE)

O der from

U.S. Arny Engi neer Waterways Experinent Station
ATTN.  Technical Report Distribution Section, Services
Branch, TIC

3909 Halls Ferry Rd.

Vi cksburg, M5 39180-6199

Ph: 601-634- 2664

Fax: 601-634-2388

I nternet: www. usace.armny. ml

ACK 8/ 00

LOK 6/ 00

NOTE: CCE Handbook for Concrete and Cenent (Docunments w prefix
CRD-C) (1949-present; 2 Vol) free to Governnment offices; $10.00
plus $8.00 per yr for 4 qtrly supplenents to others). Individual
docunents, single copies free. Oder from address above.

| NTERNATI ONAL CODE COUNCI L (1 CQ)

5203 Leesburg Pike, Suite 708

SECTI ON 01420 Page 14
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Falls Church, VA 22041
Ph: 703-931- 4533

Fax: 703-379-1546
Internet: ww. intlcode.org
ACK 8/ 00

LOK 6/ 00

DEPARTMENT OF ACRI CULTURE (USDA)

14TH STREET & | NDEPENDENCE AVE. S. W
WASHI NGTON, D.C. 20250

Ph: (202) 720-2791

Publ i cations: 301-344-2340

I nternet: www. usda. gov

ACK 8/ 00

LOK 6/ 00

DEPARTMENT OF COMVERCE ( DOC)

Order From

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605- 6000

Fax: 703-605-6900

Internet: http://ww.ntis.gov

AOK 8/ 00

LK 6/00

DEPARTMENT OF DEFENSE ( DOD)

Order from

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605- 6040

FAX: 703-487-4639

AOK 8/ 00

LOK 6/ 00

DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)

O der from

HUD User

P. O Box 6091

Rockville, MD 20849

Ph:  800-245-2691

Fax: 301-519-5767

Internet: www. huduser. org
e-mail: Huduser @spensys. com
ACK 8/ 00

LOK 6/ 00

DEPARTMENT OF STATE (SD)

SECTI ON 01420 Page 15
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ATTN. DS/ PSP/ SEP

SA- 6, Room 804

Washi ngt on, DC 20522- 0602
Ph: 703-875-6537

LOK 6/ 00

DOOR AND ACCESS SYSTEM MANUFACTURERS ASSCCI ATl ON ( DASMR)

1300 Summer Avenue

Cl evel and, OH 44115-2851
Ph: 216-241-7333

Fax: 216-241-0105
Internet: ww. dasnma. com
e-mail: dasma@asna. com
ACK 8/00

LCOK 6/00

DOOR AND HARDWARE | NSTI TUTE (DHI)

14150 Newbr ook Dr. Suite 200
Chantilly, VA 20151-2223
Ph: 703-222-2010

Fax: 703-222-2410

Internet: ww. dhi.org
E-mai|l: techdept @hi.org
ACK 8/ 00

LOK 6/ 00

DUCTI LE | RON Pl PE RESEARCH ASSCOCI ATl ON ( DI PRA)

245 Riverchase Parkway East, Suite O
Bi rmi ngham AL 35244

Ph: 205-402-8700

Fax: 205-402-8730

Internet: ww dipra.org

E-mail: info@i pra.org

ACK 8/ 00

LOK 6/ 00

El FS | NDUSTRY MEMBERS ASSCOCI ATI ON ( El M)

3000 Corporate Center Drive, Suite 270
Morrow, GA 30260

Ph: 770-968- 7945

Fax: 700-968-5818

I nternet: ww. ei fsfacts.com

ACK 8/00

LCK 6/00

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)
2500 W son Bl vd.
Arlington, VA 22201-3834

SECTI ON 01420 Page 16
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Ph: 703-907- 7500

Fax: 703-907-7501
Internet: www. eia.org
ACK 8/ 00

LOK 6/ 00

ENG NEERI NG MANUALS ( EM)

USACE Publ i cati ons Depot
Attn: CEIMSP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081

Fax: 301-394-0084

I nternet: www. usace.armny. ml
ACK 8/ 00

LOK 6/ 00

ENG NEERI NG PAMPHLETS ( EP)

USACE Publ i cati ons Depot
Attn: CEIMSP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081

Fax: 301-394-0084

I nternet: www. usace.armny. ml
ACK 8/00

LOK 6/ 00

ENG NEERI NG REGULATI ONS ( ER)

USACE Publ i cati ons Depot
Attn: CEIMSP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081

Fax: 301-394-0084

I nternet: www. usace.armny. ml
ACK 8/00

LOK 6/ 00

ELECTRI CAL GENERATI NG SYSTEMs ASSCOCI ATI ON ( EGSA)

1650 Sout h Di xi e H ghway, Ste. 500
Boca Raton, FL 33432

Ph: 561-750-5575

Fax: 561-395-8557

I nternet: www. egsa.org

ACK 8/00

LCK 6/00

ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)

SECTI ON 01420 Page 17
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Ariel Rios Building

1200 Pennsyl vani a Avenue, N W
Washi ngton, DC 20460

Ph: 202-260- 2090

FAX: 202-260- 6257

Internet: http://ww. epa. gov
NOTE: Sone docunents are available only from National Technical
I nformation Services (NTIS)
5285 Port Royal Rd.
Springfield, VA 22161

Ph: 800-553-6847

Fax: 703-321-8547

Internet: www. ntis.gov

ACK 8/ 00

LOK 6/ 00

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMB)

25 N Broadway
Tarrytown, NY 10591
Ph: 914-332-0040

Fax: 914-332-1541

I nternet: www. ej na.org
ACK 8/ 00

LOK 6/ 00

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

500 River Ridge Drive

Norwood, MA 02062

Ph: 781-440-8000

Ph: (Toll-Free): 877-364-6726
Fax: 718-440-8742

Internet: ww. fnglobal.com
ACK 8/ 00

LOK 6/ 00

FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

Order from

Superi nt endant of Docunents

U S. Government Printing Ofice
Washi ngt on, DC 20402

Ph: 202-512-1800

Fax: 202-512-1356

I nternet: ww. gpo. gov

For free docunents, order from
Federal Aviation Administration
Dept. of Transportation

ATTN.  General Services Section M45
400 Seventh St., SW

Washi ngton, DC 20590-0001

Ph: 202-619-8925

Fax: 202-619-8978

SECTI ON 01420 Page 18
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Internet: ww. faa.gov
ACK 8/ 00
LOK 6/ 00

FEDERAL HI GHWAY ADM NI STRATI ON ( FHWA)

O fice of H ghway Safety (HHS-31)
400 Seventh St., SW

Washi ngton, DC 20590-0001
Ph: 202-366-0411

Fax: 202-366-2249

I nternet: ww. f hwa. dot. gov
O der from

Governnent Printing Ofice
Superi nt endent of Docunents
Washi ngton, DC 20402

Ph: 202-783-3238

ACK 8/ 00

LOK 6/ 00

FEDERAL SPECI FI CATI ONS (FS)

Order from

CGeneral Services Adm nistration
Federal Supply Service Bureau

470 L' Enfant Plaza, S.W

Washi ngton, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/

FEDERAL STANDARDS ( FED- STD)

Order from

CGeneral Services Adm nistration
Federal Supply Service Bureau

470 E L' Enfant Plaza, S. W

Washi ngton, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/

FORESTRY SUPPLI ERS ( FSUP)

205 West Rankin St.

P. 0. Box 8397

Jackson, M5 39284-8397

Ph: 601- 354- 3565

Fax: 601-292-0165

Internet: www. forestry-suppliers.com
ACK 8/ 00

LOK 6/ 00

SECTI ON 01420 Page 19
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FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

Uni versity of South California
Kaprielian Hall 200

Los Angeles, CA 90089-2531

Ph: 213-740-2032

Fax: 213-740-8399

I nternet: wwaww. usc. edu

ACK 8/ 00

LOK 6/ 00

GEOLOG CAL SOCI ETY OF AMERI CA ( GSA)

P. O. Box 9140

Boul der, CO 80301-9140

3300 Penrose Pl ace

Boul der, CO 80301-1806

Ph: 800-447-2020

Fax: 303-447-1133

I nt ernet: www. geosoci ety. org
AOK 8/ 00

LK 6/00

GEOSYNTHETI C | NSTI TUTE (GSI)

475 Kedron Ave.

Fol som PA 19033-1208
Ph: 610-522-8440

Fax: 610-522-8441

AOK 8/ 00

LK 6/00

GERVANY | NSTI TUTE FOR STANDARDI ZATI ON (DI N)

BURGGRAFENSTRAAE 6

POSTFACH 11 07

10787 BERLI N

GERMVANY

I nternet: ww. gsf.de

Ph: 49-30-2601-2260

Fax: 49-30-2601-1231

ACK 8/ 00

LOK 6/ 00

Order froma United States publications service.

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

2945 SW Wananeker Drive, Suite A
Topeka, KS 66614-5321

Ph: 785-271-0208

Fax: 785-271-0166

I nt er net : ww. gl asswebsi te. com
ACK 8/ 00
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LOK 6/ 00
GRETAG MACBETH ( GV

Munsel | Depart nent

617 Little Britain Road

New W ndsor, NY 12553-6148

Ph: 800-662-2384 or 914-565- 7660
Fax: 914-565-0390

I nternet: ww. gretagmacbeth. com
ACK 8/ 00

LOK 6/ 00

GYPSUM ASSOCI ATI ON ( GA)

810 First St. NE, Suite 510
Washi ngt on, DC 20002

Ph: 202-289-5440

Fax: 202-289-3707

I nternet: www. gypsum org
ACK 8/ 00

LOK 6/ 00

HARDWOCOD PLYWOOD & VENEER ASSCOCI ATI ON ( HPVA)

1825 M chael Faraday Dr.
P. 0. Box 2789

Rest on, VA 20195-0789
Ph: 703-435-2900

Fax: 703-435- 2537
Internet: www. hpva.org
ACK 8/ 00

LOK 6/ 00

HEAT EXCHANGE | NSTI TUTE ( HEI)

1300 Sumer Ave

Cl evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: www. heat exchange. org
emai | : hei @eat exchange. org

ACK 8/ 00

LOK 6/ 00

H P. WH TE LABORATORY ( HPW

3114 Scarboro Rd.

Street, MD 21154

Ph:  410-838-6550

fax: 410-838-2802

I nternet: www. hpwhite.com
ACK 8/ 00

LOK 6/ 00
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HYDRAULI C | NSTI TUTE (HI)

9 Sylvan Way, Suite 180

Par si ppany, NJ 07054-3802

Ph: 888-786-7744 or 973-267-9700
Fax: 973-267-9055

I nternet: ww. punps.org

ACK 8/ 00

LOK 6/ 00

HYDRONI CS | NSTI TUTE DI VI SI ON OF GAMA ( HYI)

35 Russo Pl.

P. 0. Box 218

Ber kel ey Hei ghts, NJ 07922-0218
Ph: 908-464-8200

Fax: 908-464-7818

Internet: www. gamanet.org

ACK 8/ 00

LOK 6/ 00

| BM CORPORATI ON (1 BM

Publ i cati ons

P. 0. Box 29570

Ral ei gh, NC 27626-0570

Ph: 800-879-2755, Option 1

Fax: 800-445-9269

Internet: www elink.ibmink.ibmcontpbl/pbl
ACK 8/ 00

LOK 6/ 00

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

120 vall St., 17th Fl oor
New York, NY 10005-4001
Ph: 212-248-5000

Fax: 212-248-5017
Internet: www. iesna.org
AOK 8/ 00

LOK 6/ 00

| NDUSTRI AL FASTENERS | NSTI TUTE (I FI)

1717 East 9th St., Suite 1105

Cl evel and, OH 44114-2879

Ph: 216-241-1482

Fax: 216-241-5901

Internet: http://ww.industrial-fasteners.org
e-mail: indfast@ol.com

ACK 8/ 00

LOK 6/ 00
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| NSECT SCREENI NG WEAVERS ASSCC!I ATI ON (| SWA)

P. 0. Box 1018
Gssining, NY 10562
Ph: 914-962-9052
Fax: 914-923-3031
ACK 8/ 00

LOK 6/ 00

I NSTI TUTE FOR | NTERCONNECTI NG AND PACKAG NG ELECTRONI C CI RCUI TS
(1PO

2215 Sanders Rd.

Nor t hbrook, IL 60062-6135
Ph: 847-509-9700

Fax: 847-509-9798

Internet: www.ipc.org
e-mail: orderipc@pc.org
ACK 8/ 00

LOK 6/ 00

| NSTI TUTE OF CLEAN Al R COMPANI ES (1 CAC)

1660 L St., NW Suite 1100
Washi ngton, DC 20036-5603
Ph: 202-457-0911
Fax: 202-331-1388

E-mail: sjenkins@cac.com
Internet: icac.com

ACK 8/ 00

LOK 6/ 00

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981-0060 OR 800-701-4333
Fax: 732-981-9667

Internet: wwww.ieee.org

E-mai |l : custoner.service@eee.org
ACK 8/ 00

LOK 6/ 00

| NSTI TUTE OF ENVI RONMENTAL SCI ENCES (| ES)
940 East Nort hwest Hi ghway

Mount Prospect, IL 60056

Ph: 847-255-1561

Fax: 847-255-1699

Internet: www. iest.org

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

P. O Box 440
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Sout h Yarnouth, MA 02664

Ph: 508-394- 4424

Fax: 508-394-1194

E-mail: Internet: ww.icea. net
AOK 8/ 00

LK 6/00

| NTERNATI ONAL APPROVAL SERVI CES (| AS)

8501 East Pl easant Valley Rd.

Cl evel and, OH 44131

Ph: 216-524-4990

Fax: 216-328-8118

Internet: www. iasapprovals.org
ACK 8/ 00

LOK 6/ 00

| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APND)

20001 wal nut Dr., So.

wal nut, CA 91789-2825

Ph: 909-595- 8449

Fax: 909-594- 3690

Fax for Stds: 909-594-5265
Internet: www. iapno.org
AOK 8/ 00

LK 6/00

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI Cl ALS (I CBO

5360 Workman M 11 Rd.
Whittier, CA 90601-2298
Ph: 800-284- 4406

Ph: 310-699-0541

Fax: 310-692-3853
Internet: icbo.org

ACK 8/ 00

LOK 6/ 00

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

3, rue de Varenbe, Case Postale 131
CH 1211 Geneva 20, Switzerland

Ph: 41-22-919-0211

Fax: 41-22-919-0300

Internet: http://ww.iec.ch
e-mail: custserv@ec.ch

AOK 8/ 00

LOK 6/ 00

| NTERNATI ONAL | NSTI TUTE OF AMVONI A REFRI GERATI ON (I 1 AR)

1110 N. debe Rd., Suite 250
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Arlington, VA 22201
Ph: 703-312-4200

Fax: 703-312-0065
Internet: ww.iiar.org
e-mail: iiar@iar.org
ACK 8/ 00

LOK 6/ 00

| NTERNATI ONAL MUNI Cl PAL SI GNAL ASSQOCI ATI ON (| MBA)

P. 0. Box 539

165 East Union St.

Newar k, NY 14513-0539

Ph: 315-331-2182

Ph: 800-723-4672

Fax: 315-331-8205

Internet: www. insasafety.org
ACK 8/ 00

LOK 6/ 00

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

1, rue de Varenbe'

Case Postal e 56

CH 1211 Geneve 20

Swit zerl and

Ph: 41-22-749-0111

Fax: 41-22-733-3430
Internet: ww.iso.ch
e-mail: central @so.ch
ACK 8/00

LCOK 6/00

| NTERNATI ONAL SLURRY SURFACI NG ASSOCI ATI ON (| SSA)

1200 Nineteenth St., NW Suite 300

Washi ngton, DC 20036-2422

Ph: 202-857-1160

Fax: 202-223-4579

Internet: ww.slurry.org

e-mai |

| NTERNATI ONAL TELECOVMUNI CATI ON UNI ON (I TU)

O der from

U. S. Dept of Commerce

Nati onal Technical Information Service
5285 Port Royal Road.

Springfield, VA 22161

Ph: 703605- 6040

FAX: 703-605- 6887

Internet: www. ntis.gov

For docunents not avail from Dept of Conmerce:
E-Mail: sales@tu.ch

Fax: 41.22.730.5194
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Internet: www. itu.org
ACK 8/ 00
LOK 6/ 00

| RON & STEEL SOCI ETY (I SS)

186 Thornhill Rd

Warrendal e, PA 15086-7528
Ph: 724-776-1353 Ext 1
Fax: 724-776-0430

E-Mail: custserv@ssource.org
Internet: www. issource.org
ACK 8/ 00

LOK 6/ 00

| SA (I SA)

67 Al exander Drive

P. 0. Box 12277

Research Triangle Park, NC 27709
Ph: 919-549-8411

Fax: 919-549-8288

e-mail: |SA@sa.org
Internet: http://ww.isa.org
ACK 8/ 00

LOK 6/ 00

KI TCHEN CABI NET MANUFACTURERS ASSOCI ATI ON ( KCWVR)

1899 Preston Wite Dr.
Reston, VA 20191-5435
Ph:  703-264-1690

Fax: 703-620-6530
Internet: www. kcna.org
ACK 8/ 00

LOK 6/ 00

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

127 Park St., NE

Vi enna, VA 22180-4602
Ph: 703-281-6613

Fax: 703-281-6671
Internet: www. nss-hg.com
e-mail: info@mss-hg.com
ACK 8/ 00

LOK 6/ 00

MAPLE FLOORI NG MANUFACTURERS ASSOCI ATI ON ( MFMVR)
60 Revere Dr., Suite 500

Nor t hbrook, IL 60062
Ph: 847-480-9138
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Fax: 847-480-9282

I nternet: www. mapl efl oor.org
ACK 8/ 00

LOK 6/ 00

MARBLE | NSTI TUTE OF AMERI CA (M A)

30 Eden Alley, Suite 301

Col unbus, OH 43215

Ph: 614-228-6194

Fax: 614-461-1497

Internet: www. marble-institute.com
e-mail: maadmi n@arble-institute.com
AOK 8/ 00

LK 6/00

MATERI AL HANDLI NG | NDUSTRY ( VHI)

8720 Red Cak Blvd., Suite 201
Charlotte, NC 28217-3992

Ph: 800-345-1815 or 704-676-1190
Fax: 704-676-1199

Internet: ww. rmhi.org

ACK 8/ 00

LOK 6/ 00

METAL BUI LDI NG MANUFACTURERS ASSCCI ATI ON ( MBMR)

1300 Sunmmer Ave.

Cl evel and, OH 44115-2851
Ph: 216-241-7333

Fax: 216-241-0105

I nternet: ww. nbna. com
e-mail: nbma@bna. com
ACK 8/00

LCOK 6/00

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

2017 So. 139th Cir.

Omha, NE 68144

Ph: 402-342- 3463

Fax: 402-330-9702

Internet: www. mcainsulation.org
e-mail: info@n cainsulation.org
ACK 8/ 00

LOK 6/ 00

M LI TARY HANDBOCKS ( M L- HDBK)
Order from
St andar di zati on Docunents O der Desk

Bl dg 4D
700 Robbi ns AV
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Phi | adel phia, PA 19111-5094
Ph: 215-697-5147

Fax: 215-697-5148

Internet: www. dodssp. daps. mil
ACK 8/ 00

LOK 6/ 00

M LI TARY SPECI FI CATI ONS ( MS)

Order from

St andar di zati on Docunents Order Desk
Bui l ding 4, Section D

700 Robbi ns Ave.

Phi | adel phia, PA 19111-5094

Ph: 215-697-5147

Fax: 215-697-5148

Internet: www. dodssp. daps. mil

ACK 8/ 00

LOK 6/ 00

M LI TARY STANDARDS (M L- STD)

Order from

St andar di zati on Docunents Order Desk
Bui l ding 4, Section D

700 Robbi ns Ave.

Phi | adel phia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-2978

Internet: www. dodssp. daps. nil

ACK 8/ 00

LOK 6/ 00

NACE | NTERNATI ONAL ( NACE)

1440 South Creek Drive
Houston, TX 77084-4906
Ph: 281-228-6200

Fax: 281-228-6300
Internet: ww. nace.org
AOK 8/ 00

LOK 6/ 00

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

8 S. Mchigan Ave, Suite 1000

Chi cago, IL 60603

Ph: 312-782-4951

Fax: 312-332-0706

I nternet: www. naanm org

e-mai |

NATI ONAL ASSOCI ATI ON OF PLUMBI NG HEATI NG COOLI NG CONTRACTORS
( NAPHCC)
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180 S. Washington Street
P. 0. Box 6808

Falls Church, VA 22040
Ph: 800-533-7694

Fax: 703-237-7442
Internet: ww. naphcc.org
ACK 8/ 00

LOK 6/ 00

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )

1055 Crupper Ave.

Col unmbus, OH 43229-1183

Ph: 614-888-2463

Fax: 614-847-1147

Internet: www. national board. org
e-mail: orders@ational board. org
LOK 6/ 00

NATI ONAL CABLE TELEVI SI ON ASSCCI ATl ON ( NCTA)

1724 Massachusetts Ave. NW
Washi ngton, DC 20036- 1969
Ph: 202-775-3629

Fax: 202-775-1055
Internet: www. ncta.com
AOK 8/ 00

LK 6/00

NATI ONAL COUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS ( NCRP)

7910 Wbodnont Ave., Suite 800
Bet hesda, MD 20814-3095

Ph: 800-229-2652

Ph. 301-657-2652

Fax: 301-907-8768

Internet: ww. ncrp.com

AOK 8/ 00

LOK 6/ 00

NATI ONAL DRI LLI NG ASSOCI ATI ON ( NDA)

6089 Frantz Rd., Suite 101
Dublin, OH 43017

Ph: 614-798-8080

Fax: 614-798-2255

emai | :  info@da4U. com
Internet: http://ww. ndad4U. com
ACK 8/ 00

LOK 6/ 00

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

1300 N. 17th St., Suite 1847
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Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-3300

Internet: http//ww. nenma. or g/
ACK 8/ 00

LOK 6/ 00

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

8575 Grovenont Circle

Gai t hersburg, MD 20877-4121
Ph: 301-977-3698

Fax: 301-977-9589

Internet: www. nebb.org

ACK 8/ 00

LOK 6/ 00

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

1 Batterynmarch Park

P. 0. Box 9101

Quincy, MA 02269-9101

Ph: 617-770-3000

Fax: 617-770-0700

Internet: ww. nfpa.org

NOTE: The conplete set of 1997 NFPA National Fire Codes (13 Vol.)
is avail able for $835. 00.

ACK 8/ 00

LOK 8/ 00

NATI ONAL FLU D POAER ASSCCI ATl ON ( NFLPA)

3333 N. Mayfair Rd.

M | waukee, W 53222-3219
Ph: 414-778-3344

Fax: 414-778-3361
Internet: www. nfpa.com
E-mai |l : nf pa@fpa. com
ACK 8/ 00

LOK 6/ 00

NATI ONAL HARDWOCD LUMBER ASSOCI ATI ON ( NHLA)

P. O Box 34518

Menphis, TN 38184-0518
Ph: 901-377-1818

Fax: 901-382-6419

e-mai |l : nhla@at ! har dwood. or g
Internet: natl hardwood. org
ACK 8/ 00

LOK 6/ 00

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)
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1420 King Street

Al exandria, VA 22314-2794
Ph: 888-476-4238

Internet: www. nicet.org
AOK 8/ 00

LK 6/00

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

Mail Stop C 13

4676 Col unbi a Par kway

Cncinnati, OH 45226-1998

Ph: 800- 356- 4676

Internet: http://ww.cdc. gov/ni osh/ honmepage. ht n
To order pubs for which a fee is charged, order from
Superi nt endent of Docunents

Governnent Printing Ofice

Washi ngton, DC 20402-9325

Ph: 202-512-1800

Fax: 202-512-2250

ACK 8/ 00

LOK 6/ 00

NATI ONAL | NSTI TUTE OF JUSTI CE (NI J)

Nati onal Law Enforcenment and Corrections Technol ogy Center
2277 Research Blvd. - Milstop 1E

Rockvill e, MD 20850

Ph: 800-248-2742 or 301-519-5060

Fax: 301-519-5149

I nternet: ww. nlectc.org

e-mail: asknlectc@lectc.org

ACK 8/ 00

LOK 6/ 00

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

Depart ment of Conmerce

Gai t hersburg, MD 20899-0001

Ph: 301-975-4025

Fax: 301-926-1630

O der Publications From

Superi nt endent of Docunents

U.S. Governnment Printing Office (GPO
Washi ngton, DC 20402

Ph: 202-512-1800

Fax: 202-512-2250

or

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph: 800-553-6847

Fax: 703-321-8547
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Internet: www. gov/ntis.gov
ACK 8/ 00
LOK 6/ 00

NATI ONAL QAK FLOORI NG MANUFACTURERS ASSCCI ATl ON ( NOFMR)

P. 0. Box 3009

Menphis, TN 38173-0009
Ph: 901-526-5016

Fax: 901-526-7022
Internet: www. nofma.org
ACK 8/00

LCOK 6/00

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)

900 Spring St.

Silver Spring, MD 20910
Ph: 301-587-1400

Fax: 301-585-4219
Internet: www. nrnta.org
ACK 8/ 00

LOK 6/ 00

NATI ONAL ROCFI NG CONTRACTORS ASSCOCI ATI ON ( NRCA)

10255 W higgins Rd., Suite 600
Rosenont, IL 60018

Ph: 847-299-9070

Fax: 847-299-1183

Internet: ww. nrca. net

ACK 8/00

LCOK 6/00

NATI ONAL TERRAZZO & MOSAI C ASSCOCI ATl ON ( NTMA)

110 East Market St., Suite 200 A
Leesburg, Virginia 20176

Ph: 703-779-1022 or 800-323-9736
Fax: 703-779-1026

Internet: www. ntna.com

e-mail: info@tna.com

ACK 8/00

LCOK 6/00

NATI ONAL WOOD W NDOW & DOOR ASSCCI ATl ON ( NWADA)

1400 East Touhy Ave., Suite 470
Des Plaines, IL 60018

Ph: 847-299-5200 800-223-2301
Fax: 708-299-1286

Internet: wwwnwwa. org

e-mail: adm n@udnma. com

ACK 8/ 00
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LOK 6/ 00
NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)

1510 G|l bert St.

Nor fol k, VA 23511-2699

Ph: 757-322-4200

Fax: 757-322-4416

Internet: ww. efdl ant. navfac. navy. ni |l
ACK 8/ 00

LOK 6/ 00

NAVAL FACI LI TI ES ENG NEERI NG SERVI CE CENTER ( NFESC)

1100 23rd Avenue

Port Hueneme, CA 93043-4370
Ph:  805-982-4980

Internet: www. nfesc. navy.nil
ACK 8/ 00

LOK 6/ 00

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOC!I ATI ON ( NAI MA)

44 Canal Center Plaza, Suite 310
Al exandria, VA 22314

Ph: 703-684-0084

Fax: 703-684-0427

Internet: ww. nai na. org

e-mail: insulation@aina.org
AOK 8/ 00

LK 6/00

NORTHEASTERN LUVBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

272 Tuttle Road

P. 0. Box 87A

Cunber | and Center, ME 04021
Ph: 207-829-6901

Fax: 207-829-4293

Internet: ww. nel ma. org
e-mail: nel ma@ avanet.com
ACK 8/ 00

LOK 6/ 00

NORTHEAST REG ONAL AGRI CULTURAL ENGQ NEERI NG SERVI CE ( NRAES)

Cooper ati ve Extension

152 Ri |l ey- Robb Hall

Ithaca, NY 14853-5701

Ph: 607-255-7654

Fax: 607-254-8770
Internet: ww. nraes. org
E-mail: nraes@ornell.edu
AOK 8/ 00
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LOK 6/ 00
NSF | NTERNATI ONAL ( NSF)

ATTN.  Publications

789 Di xboro Rd.

P. O. Box 130140

Ann Arbor, M 48113-0140
Ph: 734-769-8010

Fax: 734-769-0109

Tol |l Free: 800- NSF- MARK
Internet: ww. nsf.org

AOK 8/ 00

LK 6/00

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

PMB 323

611 Pennsyl vani a Ave. SE

Washi ngt on, DC 20003

Ph: 514-634-3434

Fax: 514-634-9736

Internet: ww pfi-institute.org
e-mail: pfi@fi-institute.org
ACK 8/ 00

LOK 6/ 00

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

800 Roosevelt Rd., Bldg C, Suite 20
den Ellyn, IL 60137

Ph: 630- 858- 6540

Fax: 630-790- 3095

Internet: ww. ppfahone.org

ACK 8/ 00

LOK 6/ 00

PLASTI CS PI PE | NSTI TUTE ( PPI)

1825 Connecticut Ave. NW

Washi ngton, D. C. 20009

Ph: 202-462-9607

Fax: 202-462-9779

Internet: www. plasticpipe.org
ACK 8/ 00

LOK 6/ 00

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

45 Bristol Dr.

Sout h Easton, MA 02375

Ph: 508-230-3516 or 800-589-8956
Fax: 508-230-3529

Internet: www. pdionline.org
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E-Mail: info@dionline.org
ACK 8/ 00
LOK 6/ 00

PLUMBI NG AND PI PI NG | NDUSTRY COUNCI L (PPI Q)

9450 SW Commerce Circle, Suite 310
wlsonville, OR 97070-9626
Ph: 503-682-7919

PORCELAI N ENAMEL | NSTI TUTE ( PEI)

P. O Box 158541

4004 Hill sboro Pike, Suite 224B
Nashville, TN 37215

Ph: 615-385-5357

Fax: 615-385-5463

Internet: www. porcel ai nenanel . com
e-mail: penanel @ol . com

ACK 8/ 00

LOK 6/ 00

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

209 West Jackson Bl vd.
Chi cago, IL 60606-6938
Ph: 312-786-0300

Fax: 312-786-0353
Internet: www. pci.org
e-mail: info@ci.org
ACK 8/ 00

LOK 6/ 00

RUBBER MANUFACTURERS ASSCCI ATI ON ( RVA)

1400 K St., NW Suite 900
Washi ngton, DC 20005

Ph: 202-682-4800

Fax: 202-682-4854
Internet: www. rma.org
Order Publications from
The Mail Room

P. O Box 3147

Medi na, OH 44258

Ph:  800-325-5095 EXT 242 or 330-723-2978
Fax: 330-725-0576

ACK 8/ 00

LOK 6/ 00

RURAL UTI LI TI ES SERVI CE ( RUS)

ATTN:  Publications
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14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph: 202-720-8674 OR 202-720-8679

Fax: 202-205-3654

Internet: www. usda. gov/rus

SCREEN MANUFACTURERS ASSOC!I ATI ON ( SMA)

2850 South COcean Boul evard, Suite 311
Pal m Beach, FL 33480-5535

Ph: 561-533-0991

Fax: 561-533-7466

e-mail: fscottfitzgeral d@onpuserve.com
Internet: ww. eren. doe. gov

ACK 8/ 00

LOK 6/ 00

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

4201 Lafayette Center Dr.,
Chantilly, VA 20151-1209

Ph: 703-803-2980

Fax: 703-803-3732

Internet: http://ww.snmacna. org
e-mail: info@nacna.org

ACK 8/ 00

LOK 6/ 00

SI NGLE PLY ROOFI NG | NSTI TUTE (SPRI)

200 Reservoir St., Suite 309A
Needham MA 02494

Ph: 781-444-0242

Fax: 781-444-6111

Internet: www. spri.org
e-mail: spri@pri.org

AOK 8/ 00

LOK 6/ 00

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

400 Commonweal th Dr.

Warrendal e, PA 15096-0001
Ph: 724-776-4841

Fax: 724-776-5760

Internet: http://ww. sae.org
e-mail: publications@ae.org
ACK 8/ 00

LOK 6/ 00

SOUTHERN BUI LDI NG CODE CONGRESS | NTERNATI ONAL ( SBCCl)
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900 Montcl ai r Road

Bi rmi ngham AL 35213-1206
Ph: 205-591-1853

Fax: 205-591-0775
Internet: www. sbcci.org
ACK 8/ 00

LOK 6/ 00

SOQUTHERN CYPRESS MANUFACTURERS ASSCCI ATI ON ( SCVA)

400 Penn Center Boul evard, Suite 530
Pittsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

Internet: www. cypressinfo.org

ACK 8/ 00

LOK 6/ 00

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

4709 Sceni ¢ H ghway
Pensacol a, FL 32504-9094
Ph: 850-434-2611

Fax: 850-433-5594

e-mail: spib@pib.org
Internet: www. spib.org
ACK 8/ 00

LOK 6/ 00

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

40 24th Street, 6th Floor
Pittsburgh, PA 15222-4656
Ph: 412-281-2331

Fax: 412-281-9992

I nternet: www. sspc.org

AOK 8/ 00

LOK 6/ 00

NOTE: SSPC docunents, except as noted otherw se, are available
only as a part of the 1995 Steel Structures Painting Manual, 7th
Edition @ $115. 00.

STEEL DECK | NSTI TUTE (SDI)

P.O. Box 25

Fox River Gove, IL 60021-0025
Ph: 847-462-1930

Fax: 847-462-1940

Internet: http://ww.sdi.org
e-mail: Steve@di.org

ACK 8/ 00

LOK 6/ 00
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STEEL DOOR | NSTI TUTE (SDOI )

30200 Detroit Rd.

Cl evel and, OH 44145-1967
Ph: 440-899-0010

Fax: 440-892-1404

Internet: www. steel door.org
ACK 8/ 00

LOK 6/ 00

STEEL JO ST | NSTI TUTE (SJl)

3127 Tenth Ave., North Ext.
Myrtl e Beach, SC 29577-6760
Ph: 843-626-1995

Fax: 843-626-5565

Internet: www. steeljoist.org
ACK 8/ 00

LOK 6/ 00

STEEL TANK | NSTI TUTE ( STI)

570 Oakwood Rd.

Lake Zurich, IL 60047

Ph: 847-438-8265

Fax: 847-438-8766

Internet: ww. steeltank.com
AOK 8/ 00

LK 6/00

STEEL W NDOW | NSTI TUTE (SW)

1300 Sunmmer Ave.

Cl evel and, OH 44115-2851

Ph: 216-241-7333

Fax: 216-241-0105

Internet: ww. st eel wi ndows. com
ACK 8/00

LCOK 6/00

TILE COUNCI L OF AMERI CA (TCA)

100 Cl enson Research Bl vd

Ander son, SC 29625

Ph: 864-646- 8453

FAX: 864-646-2821

Internet: ww.tileusa.com
e-mail: literature@il eusa.com
AOK 8/ 00

LOK 6/ 00

TRUSS PLATE | NSTI TUTE (TPI)
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583 D Onofrio Dr., Suite 200
Madi son, W 53719

Ph: 608-833-5900

Fax: 608-833-4360

AOK 8/ 00

LK 6/00

TUBULAR EXCHANGE MANUFACTURERS ASSCOCI ATI ON ( TEMB)

25 N. Br oadway
Tarrytown, NY 10591
Ph: 914-332-0040

Fax: 914-332-1541
Internet: ww.tena.org
ACK 8/ 00

LOK 6/ 00

UNDERWRI TERS LABCRATORI ES (UL)

333 Pfingsten Rd.

Nort hbrook, |IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: http://ww.ul.conl
e-mail: northbrook@is. ul.com
AOK 8/ 00

LK 6/00

Note: First price is for the standard only. Second price is for
the standard including the Revision Subscription Service.

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

2655 Villa Creek Dr., Suite 155
Dallas, TX 75234

Ph: 214-243-3902

Fax: 214-243-3907

Internet: www. uni-bell.org
e-mail: info@ni-bell.org

ACK 8/ 00

LOK 6/ 00

U S. ARMY ENVI ORNMVENTAL HYGQ ENE AGENCY ( USAEHA)
Wast e Di sposal Engi neering Division

Aberdeen Proving G ound, MD 21010-5422

Ph: 410-436- 3652

WATER ENVI RONVENT FEDERATI ON ( V\EF)

601 Wthe St.

Al exandria, VA 22314-1994
Ph: 703-684-2452
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Fax: 703-684-2492
Internet: www wef.org
ACK 8/ 00

LOK 6/ 00

WATER QUALI TY ASSCCI ATI ON ( WQA)

4151 Naperville Rd.

Lisle, IL 60532

Ph: 630-505-0160

Fax: 630-505-9637
Internet: ww. wga.org
e-mail: info@mil.wga.org
ACK 8/ 00

LOK 6/ 00

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

P. 0. Box 23145

Portland, OR 97281

Ph: 503-639-0651

Fax: 503-684-8928
internet: ww. welib.org
e-mail: info@xlib.org
ACK 8/ 00

LOK 6/ 00

WESTERN WOOD PRESERVERS | NSTI TUTE ( WAPI )

7017 N. E. H ghway 99 # 108
Vancover, WA 98665

Ph: 360-693-9958

Fax: 360-693-9967

Internet: www. awpi . or g/ wapi
e-mail: wawi @el eport.com
ACK 8/ 00

LOK 6/ 00

WESTERN WOOD PRODUCTS ASSCCI ATl ON ( WAPA)

Yeon Bl dg.

522 SW5th Ave.

Suite 500

Portland, OR 97204-2122
Ph: 503-224-3930

Fax: 503-224-3934
Internet: www. wwpa.org
e-mail: info@wpa.org
ACK 8/ 00

LOK 6/ 00

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WMVPA)

507 First Street
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Wodl and, CA 95695

Ph: 916-661-9591

Fax: 916-661-9586
Internet: ww. wmpa.com
AOK 8/ 00

LK 6/00

-- End of Section --

SECTI ON 01420 Page 41



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

SECTI ON 01451

CONTRACTOR QUALI TY CONTROL

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 3740 (1999b) M ni num Requi renents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (1998a) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

.2 PAYNMENT

Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
CQC Plan; G WA

Identifies personnel, procedures, control, instructions, test,
records, and forms to be used.

Phase Notification

The Governnent shall be notified in a specified anount of tine in
advance of begi nning the preparatory control phase.

CQC Myr Qualification; G WA

The evaluation of the project to determine the |evel of CQC System
Manager required.
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SD- 05 Design Data
Notification of Changes
Any changes nade by the Contractor
Punchl i st
Near the conpletion of all work, the CQC System Manager shal
prepare a list of itens which do not conformto the approved
drawi ngs and specifications.
M nut es
Prepared by the Governnent and signed by both the Contractor and
the Contracting O ficer and shall becone a part of the contract
file.

SD- 06 Test Reports

Tests

Specified or required tests shall be done by the Contractor to
verify that control neasures are adequate.

Document ati on

Results of tests taken

Tests Perforned

An information copy provided directly to the Contracting O ficer
QC Records; G WA

Provi de factual evidence that required quality control activities
and/ or tests have been perforned.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract C ause titled "lInspection of Construction." The quality control
system shal |l consist of plans, procedures, and organi zati on necessary to
produce an end product which conplies with the contract requirenents. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The site project
superintendent will be held responsible for the quality of work on the job
and is subject to renpval by the Contracting O ficer for non-conpliance
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with the quality requirenents specified in the contract. The site project
superintendent in this context shall be the highest |evel nanager
responsi ble for the overall construction activities at the site, including
quality and production. The site project superintendent shall maintain a
physi cal presence at the site at all tines, except as otherw se acceptable
to the Contracting O ficer, and shall be responsible for all construction
and construction related activities at the site.

3.2 CQC PLAN
3.2.1 Cener a

The Contractor shall furnish for review by the Governnent, not later than
30 days after receipt of notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "Inspection of Construction." The plan shall identify personnel
procedures, control, instructions, tests, records, and forns to be used.
The Governnent will consider an interimplan for the first 60 days of
operation. Construction will be pernmitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

3.2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organi zation, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The nane, qualifications (in resune format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. A copy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsibilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager,
including authority to stop work which is not in conpliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng

submittals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
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3.

shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test. The Contractor shall include a
copy of his proposed |aboratory's |atest Corps of Engineers
i nspection report in the Quality Control Plan. The inspection
report details the tests that the | ab has been validated to
perform under Corps of Engineers contracts. (Laboratory
facilities will be approved by the Contracting O ficer.)

f. Procedures for tracking preparatory, initial, and follow up
control phases and control, verification, and acceptance tests
i ncl udi ng docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

h. Reporting procedures, including proposed reporting fornmats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks
has separate control requirenents, and nmay be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environnent. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
under a particular section. This list will be agreed upon during
t he coordination neeting.

2.3 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.

. 2.4 Notificati on of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting O ficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and

prior to acceptance by the Governnent of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
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for review a mni mum of 14 cal endar days prior to the Coordi nati on Meeting.

During the neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, control
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

3.4  QUALITY CONTROL ORGAN ZATI ON
3.4.1 Per sonnel Requirenents

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure safety and
contract conpliance. The Contractor's CQC staff shall maintain a presence
at the site at all tinmes during progress of the work and have conplete
authority and responsibility to take any acti on necessary to ensure
contract compliance. The CQC staff shall be subject to acceptance by the
Contracting O ficer. The Contractor shall provide adequate office space,
filing systens and other resources as necessary to maintain an effective
and fully functional CQC organization. Conplete records of all letters,
material submittals, show drawing submttals, schedules and all other

proj ect docunentation shall be pronptly furnished to the CQC organi zation
by the Contractor. The CQC organi zation shall be responsible to naintain
t hese docunents and records at the site at all tines, except as otherw se
acceptable to the Contracting Oficer

3.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal
managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m ni mum of five (5) years in related work. This CQC System Manager shal
be on the site at all tinmes during construction and shall be enpl oyed by
the prinme Contractor. The CQC System Manager shall be assigned as System
Manager but may have duties as project superintendent in addition to
quality control. An alternate for the CQC System Manager shall be
identified in the plan to serve in the event of the System Manager's
absence. The requirenents for the alternate shall be the same as for the
desi gnat ed CQC Syst em Manager

3.5 SUBM TTALS
Submittals, if needed, shall be made as specified in Section 01330
SUBM TTAL PROCEDURES. The CQC organi zation shall be responsible for

certifying that all submttals and deliverables are in conpliance with the
contract requirenents.
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3.6 CONTRCL

Contractor Quality Control is the neans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

3.6.1 Prepar at ory Phase

Thi s phase shall be performed prior to begi nning work on each definabl e
feature of work, after all required plans/docunents/ materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced
codes and standards applicable to that portion of the work to be
acconplished in the field shall be nade avail able by the
Contractor at the preparatory inspection. These copies shall be
mai ntained in the field and avail able for use by Governnent
personnel until final acceptance of the work.

b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equi pnent have been
tested, submtted, and approved.

d. Review of provisions that have been nmade to provide required
control inspection and testing.

e. Exam nation of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examination of required materials, equipnent, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or subnmitted data, and are properly stored.

g. A review of the appropriate activity hazard analysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Docunent construction
tol erances and wor knanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
perforned has been accepted by the Contracting Oficer

j. Discussion of the initial control phase.
k. The Governnent shall be notified at | east 72 hours in advance of

begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
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superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
the acceptabl e | evel of workmanship required in order to neet
contract specifications.

3.6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconplished:

a. A check of work to ensure that it is in full conpliance with
contract requirenments. Review m nutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

c. Establish |evel of workmanship and verify that it nmeets m ni num
accept abl e workmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Review the activity
anal ysis with each worker.

f. The Governnment shall be notified at |east 72 hours in advance of
beginning the initial phase. Separate mnutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

3.6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract
requirenents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

3.6.4 Addi tional Preparatory and Initial Phases
Addi tional preparatory and initial phases shall be conducted on the sane

definable features of work if the quality of on-going work is unacceptable,
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if there are changes in the applicable CQC staff, onsite production
supervision or work crew, if work on a definable feature is resuned after a
substantial period of inactivity, or if other problens devel op

3.7 COWVPLETI ON | NSPECTI ON
3.7. 1 Punch-Qut | nspection

Near the conpletion of all work or any increnent thereof established by a
conpletion tinme stated in the Special Cause in Section 00800 of the
Solicitation entitled "Comencenent, Prosecution, and Conpletion of Wrk,"
or stated el sewhere in the specifications, the CQC System Manager shal
conduct an inspection of the work and devel op a punchlist of itens which do
not conformto the approved draw ngs and specifications. Such a list of
deficiencies shall be included in the CQC docunentation, as required by

par agr aph DOCUMENTATI ON bel ow, and shall include the estimted date by
which the deficiencies will be corrected. The CQC System Manager or staff
shal | nake a second inspection to ascertain that all deficiencies have been
corrected. Once this is acconplished, the Contractor shall notify the
Governnment that the facility is ready for the Governnent Pre-Fina

i nspection.

3.7.2 Pre-Final Inspection

The Governnment will performpre-final inspection to verify that the
facility is conplete and ready to be occupied. A Governnent Pre-Fina
Punch List nmay be developed as a result of this inspection. The
Contractor's CQC System Manager shall ensure that all itens on this |ist
have been corrected before notifying the Governnent so that a Fina

i nspection with the customer can be scheduled. Any itens noted on the
Pre-Final inspection shall be corrected in a tinmely manner. These

i nspections and any deficiency corrections required by this paragraph shal
be acconplished within the tinme slated for conpletion of the entire work or
any particular increnent of the work if the project is divided into

i ncrenents by separate conpletion dates.

3.7.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at the final acceptance

i nspection. Additional Government personnel nmay also be in attendance.
The final acceptance inspection will be fornmally schedul ed by the
Contracting O ficer based upon results of the Pre-Final inspection. Notice
shall be given to the Contracting Oficer at |east 14 days prior to the
final acceptance inspection and shall include the Contractor's assurance
that all specific items previously identified to the Contractor as being
unacceptable, along with all renaining work perforned under the contract,
will be conplete and acceptable by the date scheduled for the fina
acceptance inspection. Failure of the Contractor to have all contract work
acceptably conplete for this inspection will be cause for the Contracting
Oficer to bill the Contractor for the Governnment's additional inspection
cost in accordance with the contract clause titled "Inspection of
Construction".

SECTI ON 01451 Page 8



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

3.

8 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shal |l be on an acceptable formthat includes, as a ninimm the follow ng
i nformation:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnent with hours worked, idle, or down for
repair.

c. Wrk perfornmed each day, giving |ocation, description, and by
whom  Wien Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenents. The contro
phase shall be identified (Preparatory, Initial, Followup). List
deficiencies noted along with corrective action

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requirenents.

f. Subnmittals and deliverables reviewed, with contract reference, by
whom and action taken.

g. Of-site surveillance activities, including actions taken

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the

proj ect; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 24 hours after the date covered
by the report, except that reports need not be submtted for days on which
no work is performed. As a mninmm one report shall be prepared and
submtted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report following a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
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test reports and copies of reports prepared by all subordinate quality
control personnel

3.9 SAMPLE FORMS
Sanpl e forns enclosed at the end of this section
3.10 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be nmde
the subject of claimfor extension of tine or for excess costs or danmages
by the Contractor.

-- End of Section --
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04/ 1998

Contractor's Nane:
Addr ess:

Phone Nunber:

CONSTRUCTI ON QUALI TY CONTROL REPORT

PRQIECT NAME:

LOCATI ON: DATE:

CONTRACT NUMBER: REPORT NO. :
SUPERI NTENDENT:
TYPE OF WORKERS NUMVBER TYPES OF CONSTRUCTI ON NUMVBER

EQUI PMENT ON SI TE

SUBCONTRACTORS
COVPANY RESPONSI BI LI TY FOREMAN NO OF WORKERS

I
I
I
I
I
[
I
I
I
I
I
[
I
I
[
I
I
I
I
| [
TOTALS |
[

I

I

[

I

I

I

[

I

I

[

I

I

I

I

I

I

I

I

I

[

NO. OF WORKERS TODAY | MANHOURS TODAY MANHOURS FOR THI' S PERI OD

I

I I

I I

CONTRACT MATERI ALS AND EQUI PVENT DELI VERED TO SI TE:

WEATHER: SI TE CONDI Tl ONS:

DI D A DELAY OR WORK STOPPAGE OCCUR TODAY?
I F YES, EXPLAIN.

HAS ANYTHI NG DEVELOPED | N THE WORK VWWHI CH MAY LEAD TO A CHANGE
OR FI NDI NG OF FACT? I F YES, EXPLAIN.
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DESCRI PTI ON OF ALL WORK PERFORMED TCDAY
(LI ST BY DEFI NABLE FEATURES OF WORK)

PREPARATORY | NSPECTI ON:

LI ST ALL | NSPECTI ONS BY SUBJECT AND SPECI FI CATI ON LOCATI ON.
ATTACH M NUTES OF MEETI NG AND LI ST OF ALL ATTENDEES.

HAVE ALL REQUI RED SUBM TTALS AND SAMPLES OF CONSTRUCTI ON BEEN
APPROVED.

DO THE MATERI ALS AND EQUI PMENT TO BE USED CONFORM TO THE SUBM TTALS?

HAS ALL PRELI M NARY WORK BEEN | NSPECTED, TESTED, AND COVPLETED?

TEST REQUI RED AND | NSPECTI ON TECHNI QUES TO BE EXECUTED TO PROVE
CONTRACT COWPLI ANCE (| NCLUDE BOTH EXPECTED AND ACTUAL RESULTS)

HAS A PHASE HAZARD ANALYSI S BEEN PERFORMED?

COMVENTS AND DEFI Cl ENCI ES NOTED AND CORRECTI VE ACTI ONS TAKEN:

SECTI ON 01451 PACE 2 OF 3 PAGES



ALL | NSTRUCTI ONS RECElI VED FROM QA PERSONNEL AND ACTI ONS TAKEN:

JOB SAFETY (I NCLUDE MEETI NGS HELD AND DEFI Cl ENCI ES NOTED W TH
CORRECTI VE ACTI ONS) :

I' NI TI AL | NSPECTI ON:

LI ST ALL | NSPECTI ONS BY SUBJECT AND SPECI FI CATI ON LOCATI ON.
COMMENTS AND/ OR DEFI Cl ENCI ES NOTED AND CORRECTI VE ACTI ON TAKEN:

FOLLOW UP | NSPECTI ON:

LI ST ALL | NSPECTI ONS BY SUBJECT AND SPECI FI CATI ON LOCATI ON.
COMMENTS AND/ OR DEFI Cl ENCI ES NOTED AND CORRECTI VE ACTI ON TAKEN.

S| GNATURE:
QUALI TY CONTROL REPRESENTATI VE/ MANAGER

THE ABOVE REPORT 1S COWLETE AND CORRECT. ALL MATERI ALS AND
EQUI PMENT USED AND ALL WORK PERFORMED DURING THI' S REPORTI NG PERI GD
ARE | N COVPLI ANCE W TH THE CONTRACT SPECI FI CATI ONS, AND SUBM TTALS,
EXCEPT AS NOTED ABOVE.

S| GNATURE:
CONTRACTOR' S APPROVED AUTHORI ZED REPRESENTATI VE
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SECTI ON 01510
TEMPCRARY CONSTRUCTI ON | TENMS
PART 1 GENERAL

1.1 Cener al

The work covered by this section consists of furnishing all |abor
materi al s, equi pnment, and services and performng all work required for or
incidental to the itens herein specified. No separate paynent will be nmde

for the construction and services required by this section, and all costs
in connection therewith shall be included in the overall cost of the work
unl ess specifically stated otherw se.

1.2  PROJECT SIGN: (AUG 1974)

A project sign shall be provided and erected at a | ocation designated by
the Contracting Officer. The sign shall conformto the requirenments as
shown on Attachnent No. 1, a copy of which is attached hereto. The sign
shal |l be erected as soon as possible and within 15 days after the date of
recei pt of notice to proceed. Upon conpletion of the project, the sign
shal | be renoved and di sposed of by the Contractor. (CENAB)

1.3 SAFETY SIGN (AUG 1974)

A safety sign shall be provided and erected at a |ocation designated by
the Contracting Officer. The sign shall conformto the requirenments as
shown on Attachnent No. 2, a copy of which is attached hereto. The sign
shal |l be erected as soon as possible and within 15 days after the date of
recei pt of notice to proceed. The data required by the sign shall be
corrected daily, with light colored netallic or non-netallic nunerals.
Nuneral s, including nounting hardware, shall be subject to the approval of
the Contracting Officer. Upon conpletion of the project, the sign shall be
renoved and di sposed of by the Contractor. (CENAB)

1.4 BARRI CADES

The Contractor shall erect and maintain tenporary barricades to limt
public access to hazardous areas. Such barricades shall be required
whenever safe public access to paved areas such as roads, parking areas or
sidewal ks is prevented by construction activities or as otherw se necessary
to ensure the safety of both pedestrian and vehicular traffic. Barricades
shal | be securely placed, clearly visible with adequate illumnation to
provi de sufficient visual warning of the hazardous areas during both day
and ni ght. (CENAB)

1.5 MEASUREMENT AND PAYMENT
No separate neasurenent and paynent will be nade for the work performed in
this Section 01510, TEMPORARY CONSTRUCTI ON | TEMS, specified herein, and al

costs in connection therewith shall be considered a subsidiary obligation
of the Contractor, and shall be included in the overall cost of the work.
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PART 2 PRODUCT
NOT APPLI CABLE

PART 3 EXECUTI ON
NOT APPLI CABLE

ATTACHVENTS:
Attachment 1 Project Sign
Attachment 2 Safety Sign

-- End of Section --
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SIGN MATERIALS
POST 4"x4";3/4" EXTERIOR PLYWOOD 4'-0"X6'-0"; 1"Xx2" FRAMING WITH
MITERED CORNERS. EDGES OF PLYWOOD SHALL BE SEALED PRIOR TO PAINTING.

PAINTING

ALL SURFACES SHALL BE GIVEN ONE COAT OF EXTERIOR WHITE FED. SPEC.
TT-P-0025E AND TWO COATS OF WHITE ENAMEL. ALL PAINTED LETTERING
SHALL BE BLACK ENAMEL. ENAMELS SHALL CONFORM TO FED. SPEC.
TT-E-4B9F.
THE CASTLE INSIGNIA AND SIGNATURE SHALL BE FURNISHED BY THE GOVERN-
MENT IN PRESSURE SENSITIVE VINYL FOR AFFIXING BY THE CONTRACTOR.

%ATURAL GRADE

LETTERING i

ALL LETTERING IS TO BE HELVETICA BOLD OR HELVETICA MEDIUM.
LETTERING SIZE SHALL BE DETERMINED BY THE AMOUNT OF INFORMATION
TO BE PRINTED ON SIGN. NO LETTERING HEIGHT SHALL EXCEED THE SIZE
SPECIFIED. ALL INFORMATION IS TO BE LAID OUT AS SHOWN.
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SECTI ON 01562
ENVI RONMVENTAL PROTECTI ON
PART 1 GENERAL

The work covered by this section consists of furnishing all |abor

materi al s and equi pnent and performng all work required for the prevention
of environmental pollution during and as the result of construction
operations under this contract except for those neasures set forth in other
Techni cal Provisions of these specifications. For the purpose of this
specification, environnental pollution is defined as the presence of

chem cal, physical, or biological elenments or agents which adversely affect
human health or welfare; unfavorably alter ecol ogical bal ances of

i nportances to human life or affect other species of inportance to man

The control of environnental pollution requires consideration of air

wat er, and | and.

1.1 APPLI CABLE REGULATI ONS

In order to prevent, and to provide for abatenent and control of any
environnental pollution arising fromconstruction activities, the
Contractor and his subcontractors in the performance of this contract,
shall conply with all applicable Federal, State, and |ocal |aws, and
regul ati ons concerni ng environmental pollution control and abatenent, and
all applicable provisions of the Corps of Engineers Manual, EM 385-1-1
entitled "Safety and Health Requirenents Manual" in effect on the date of
solicitation as well as the specific requirenents stated el sewhere in the
contract specifications.

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals
| mpl enent ation; G WA

Contractor's proposal to put into practice the environnental
pol lution control

1.3 NOTI FI CATI ON

The Contracting Officer will notify the Contractor in witing of any
non-conpliance with the foregoing provisions and the action to be taken
The Contractor shall, after receipt of such notice, immediately take
corrective action. Such notice, when delivered to the Contractor or his
aut hori zed representative at the site of the work, shall be deened
sufficient notification for the purpose. |[|f the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay issue an order
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stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to any such stop orders shall be
made t he subject of a claimfor extension of tine or for excess costs or
damages by the Contractor unless it was |later determ ned that the
Contractor was in conpliance.

1.4  SUBCONTRACTORS

Conpliance with the provisions of this section by subcontractors will be
the responsibility of the Contractor.

1.5 | MPLEMENTATI ON
Prior to comencenent of the work the Contractor wll:
1.5.1 Appr oval

Submit in witing, for approval, his proposals for inplenenting this
section for environnental pollution control

1.5.2 Envi ronmental Pollution Contro

Meet with the representatives of the Contracting Oficer to devel op nutual
understanding relative to conpliance with this provision and
adm ni stration of the environmental pollution control program

1.6 PROTECTION OF WATER RESOURCES

The Contractor shall not pollute streans, |akes or reservoirs with fuels,
oils, bitunens, calciumchloride, acid construction wastes or other
harnful materials. It is the responsibility of the Contractor to

i nvestigate and conply with all applicable Federal, State, County and
Muni ci pal | aws concerning pollution of rivers and streans. Al work under
this contract shall be performed in such a nanner that objectionable
conditions will not be created in streans through or adjacent to the

proj ect areas.

1.7 BURNI NG

Unl ess ot herwi se specified in other sections of the specifications, burning
will be allowed only if authorized in witing by the Contracting Oficer
However, the specific tinme, location and manner of burning shall be subject
to the approval of the Contracting Oficer. Fires shall be guarded at al
times and shall be under constant surveillance until they have burned out
or have been extinguished. Al burning shall be so thorough that the
materials will be reduced to ashes.

1.8 DUST CONTROL

The Contractor shall maintain all work areas free from dust which would
contribute to air pollution. Approved tenporary nethods of stabilization
consi sting of sprinkling, chemcal treatnent, |ight bitum nous treatnent or
simlar methods will be pernmitted to control dust. Sprinkling, to be
approved, nust be repeated at such intervals as to keep all parts of the
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di sturbed area at | east danp at all tines, and the Contractor nust have
sufficient conpetent equiprment on the job to acconplish this if sprinkling
is used. Dust control shall be performed as the work proceeds and whenever
a dust nui sance or hazard occurs.

.9 MAI NTENANCE OF POLLUTI ON CONTROL FACI LI TI ES DURI NG CONSTRUCTI ON

During the life of this contract, the Contractor shall maintain al
facilities constructed for pollution control under this contract as |ong
as the operations creating the particular pollutant are being carried out
or until the material concerned has become stabilized to the extent that
pollution is no | onger being created.

.10 MEASUREMENT AND PAYMENT

Except as noted in paragraph, PERFORVANCE AND PAYMENT BOND REI MBURSEMENT
above, no separate neasurenent and paynent will be nade for the work
perfornmed in this Section 01562, ENVI RONMENTAL PROTECTI ON specified herein
and all costs in connection therewith shall be considered a subsidiary
obligation of the Contractor, and shall be included in the overall cost of
t he work.

PART 2 PRODUCT

NOT APPLI CABLE

PART 3 EXECUTI ON

NOT APPLI CABLE

-- End of Section --
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SECTI ON 01720
AS- BU LT DRAW NGS - CADD
PART 1 GENERAL
1.1 Preparation

This section covers the preparation of as-built drawi ngs conplete, as a
requirenent of this contract. The terns "draw ngs," "contract draw ngs,"
"drawing files," and "final as-built draw ngs" refer to a set of
conput er - ai ded design and drafting (CADD) contract drawings in electronic
file format which are to be used for as-built draw ngs.

1.2 PROGRESS MARKED UP AS-BUI LT PRI NTS

The Contractor shall revise one set of paper prints to show the as-built
conditions during the prosecution of the project. These as-built marked
prints shall be kept current and avail able on the jobsite at all tines.

Al'l changes fromthe contract plans which are made in the work or

addi tional information which mght be uncovered in the course of
construction shall be accurately and neatly recorded as they occur by neans
of details and notes. The as-built marked prints will be jointly revi ened
for accuracy and conpl eteness by the Contracting Oficer and a responsible
representative of the construction Contractor prior to subm ssion of each
nonthly pay estimate. |If the Contractor fails to maintain the as-built
drawi ngs as specified herein, the Contracting Oficer will deduct fromthe
nont hly progress paynent an anount representing the estimted cost of

mai ntai ning the as-built drawings and will continue the nmonthly deduction
of the 10%retai nage even after 50% conpletion of the contract. This

nont hly deduction will continue until an agreenent can be reached between
the Contracting Oficer and a representative of the Contractor regarding

t he accuracy and conpl eteness of updated drawi ngs. The prints shall show
the followi ng information, but not be Iimted thereto:

1.2.1 Location and Description
The | ocation and description of any utility lines or other installations of
any kind or description known to exist within the construction area. The
| ocation includes dinmensions to pernmanent features.
1.2.2 Location and Di mensi ons
The | ocation and di nensi ons of any changes within the building or structure.

1.2.3 Corrections

Correct grade, cross section, or alignnent of roads, earthwork, structures
or utilities if any changes were nade from contract plans.

Correct elevations if changes were made in site grading.

1.2.4 Changes
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1.

Changes in details of design or additional information obtained from
wor ki ng drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not limted to fabrication, erection,
installation plans and placing details, pipe sizes, insulation nmaterial,
di mensi ons of equi prment foundations, etc.

The topography, invert elevations and grades of all drainage installed or
affected as a part of the project construction.

Al'l changes or nodifications which result fromthe final inspection.

.2.5 Options

Where contract drawi ngs or specifications present options, only the option
sel ected for construction shall be shown on the as-built prints.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Progress Prints; G WA

Preparation of two copies of as-builts fromthe Contractor to the
Contracting O ficer for review and approval.

Final Prints; G WA
SD- 03 Product Data
CADD Fil es.

Shal | consist of two sets of conpleted as-built contract draw ngs
on separate nedia consisting of both CADD files (conpatible with
Aut oCAD Rel ease 2000 and a CALS Type 1, Goup 4, Raster Image File
of each contract draw ng.

Recei pt by the Contractor of the approved nmarked as-built prints.
4 PRELI M NARY SUBM TTAL

At the tinme of final inspection, the Contractor shall prepare two copies of
the progress as-built prints and these shall be delivered to the
Contracting O ficer for review and approval. These as-built marked prints
shal |l be neat, |egible and accurate. The revi ew by Governnent personnel
will be expedited to the maxi num extent possible. Upon approval, one copy
of the as-built marked prints will be returned to the Contractor for use
in preparation of final as-built drawings. |If upon review, the as-built
marked prints are found to contain errors and/ or om ssions, they shall be
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returned to the Contractor for corrections. The Contractor shall conplete
the corrections and return the as-built nmarked prints to the Contracting
Oficer within ten (10) cal endar days.

1.5 DRAW NG PREPARATI ON
1.5.1 As-Built Draw ngs Approva

Upon approval of the as-built prints submtted, the Contractor will be
furni shed by the Governnent one set of contract drawi ngs, with all
anmendnents incorporated, to be used for as-built drawi ngs. These contract
drawi ngs will be furnished on CO-ROM These drawi ngs shall be nodified as
may be necessary to correctly show all the features of the project as it
has been constructed by bringing the contract set into agreement with the
approved as-built prints, adding such additional draw ngs as nay be
necessary. These drawings are part of the permanent records of this
project and the Contractor shall be responsible for the protection and
safety thereof until returned to the Contracting Officer. Any draw ngs
damaged or lost by the Contractor shall be satisfactorily replaced by the
Contractor at no expense to the Governnent.

1.5.2 Proficient Personne

Only personnel proficient in the preparation of engineering CADD draw ngs
to standards satisfactory and acceptable to the Governnment shall be

enpl oyed to nodify the contract drawi ngs or prepare additional new

drawi ngs. All additions and corrections to the contract draw ngs shall be

equal in quality to that of the originals. Line work, line weights,
lettering, |layering conventions, and synbols shall be the sane as the
original line work, line weights, lettering, |ayering conventions, and
synbols. |If additional drawi ngs are required, they shall be prepared using

the specified electronic file format applying the sane gui dance specified
for original drawings. The title block and draw ng border to be used for
any new as-built drawi ngs shall be identical to that used on the contract
drawi ngs. All additions and corrections to the contract draw ngs shall be
acconpl i shed using CADD nedia files supplied by the Government. These
contract drawings will already be conpatible with the Using Agency system
when received by the Contractor. The Using Agency uses Aut oCAD Rel ease 2000
CADD software system The nedia files will be supplied on | SO 9660 For mat
CD-ROM The Contractor is responsible for providing all programfiles and
har dware necessary to prepare as-built drawings. The Contracting Oficer
will review all as-built drawi ngs for accuracy and the Contractor shal
make all required corrections, changes, additions, and del etions.

1.5.3 Fi nal Revi si ons

When final revisions have been conpl eted, the cover sheet draw ng shall
show t he wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the nane of the
CGeneral Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "As-Built" drawi ng denoting no revisions on
the sheet or "Revised As-Built" denoting one or nore revisions. All
original contract drawi ngs shall be dated in the revision block (SEE
ATTACHMVENTS 1 and 2) located at the end of this section. Wile the title
bl ock sanpl e attachnents do not depict the contract drawings' title bl ocks,
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t he sanpl e revision bl ocks above these attachnents are to be used as
gui dance in conpleting the actual contract draw ngs' revision blocks).

1.6 FI NAL REQUI REMENTS

After receipt by the Contractor of the approved marked as-built prints and

the original contract drawing files the Contractor will, within 30 days
for contracts less than $5 mllion or 60 days for contracts $5 mllion and
above, nake the final as-built submittal. The subnmittal shall consist of

the foll ow ng:

a) A set of the as-built contract draw ngs on separate CD s (I SO 9660
Format CD-ROM) consisting of the updated CADD files.

b) Two sets of full size paper prints (plots) of the conpleted as-built
contract draw ngs.

c) The return of the approved marked as-built prints.

They shall be conplete in all details and identical in formand function to
the contract drawing files supplied by the Governnent. Any translations or
adj ustments necessary to acconplish this is the responsibility of the
Contractor. The Governnment reserves the right to reject any drawing files
it deens inconpatible with its CADD system All paper prints, draw ng
files and storage nmedia subnmitted will becone the property of the
Government upon final approval. Failure to subnmt as-built drawing files
and marked prints as required herein shall be cause for withholding any
paynment due the Contractor under this contract. Approval and acceptance of
final as-built draw ngs shall be acconplished before final paynment is nmde
to the Contractor.

1.7 PAYNMENT
No separate paynent will be nade for the as-built draw ngs required under
this contract, and all costs in connection therewith shall be considered a

subsidiary obligation of the Contractor.

PART 2 PRODUCT
NOT APPLI CABLE

PART 3 EXECUTI ON
NOT APPLI CABLE

-- End of Section --
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SECTI ON 02220

DEMCLI TI ON

PART 1 GENERAL

1

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G WA

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and tinmely disconnection of utility services. The
procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

4 DUST CONTROL

SECTI ON 02220 Page 1
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The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denolition site.

1.5.2 Protection of Existing Property
Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternmine the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to renain in place, to be reused, or to remain the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required.

1.5.3 Protection Fromthe Wat her

The interior of buildings to renmmin; salvageable materials and equi prent
shal |l be protected fromthe weather at all tines.

1.5. 4 Envi ronmental Protection

The work shall conply with the requirenments of Section 01562 ENVI RONVENT
PROTECTI ON

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.

1.8 AVAILABILITY OF WORK AREA
Work associated with the cleaning of the Air Conveyance System (ACS) shal
be performed during non-busi ness hours when the building is not occupied.
The Contractor shall provide two weeks advance notice and coordi nate the

schedule to performthe cleaning of the ACS system

PART 2 PRODUCTS (Not Applicabl e)
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PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES

The renoval of the existing boiler and the installation of the new boilers
shal | be through boiler roonis double door. The size of the boiler room
doubl e door is indicated on the contract drawings. No nodification to
existing structure is allowed unless pre-authorized by the Contracting
Oficer.

3.2 UTI LI TI ES

Di sconnection of utility services, with related nmeters and equi pnent, are
specified in Section 01050. When utility lines are encountered that are

not indicated on the drawi ngs, the Contracting Oficer shall be notified

prior to further work in that area.

3.3 DI SPCSI TI ON OF MATERI AL

Title to nmaterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.3.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi mum extent possible.
3.3.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.
3.4 CLEAN UP
Debris and rubbish shall be renmoved from basenment and sinilar excavations.
Debris shall be renbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and

di sposal shall apply.

-- End of Section --
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SECTI ON 09900
PAI NTS AND COATI NGS
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACA H TLV-BKLT (1991-1992) Threshold Linit Values (TLVS)
for Chenical Substances and Physica
Agents and Bi ol ogi cal Exposure |ndices

( BEI's)

ACA H TLV- DOC Docunent ati on of Threshold Lint Val ues
and Bi ol ogi cal Exposure |ndices

AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al13.1 Schene for ldentification of Piping Systens
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 235 Standard Specification for Mneral Spirits

(Petroleum Spirits) (Hydrocarbon Dry
d eani ng Sol vent)

ASTM D 523 (1999) Standard Test Method for Specul ar
d oss

ASTM C 669 (1995) d azing Conpounds for Back Beddi ng
and Face d azing of Metal Sash

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 2092 (1995) Preparation of Zinc-Coated

(Gl vani zed) Steel Surfaces for Painting

ASTM D 2824 (1994) Al unmi num Pi gnent ed Asphalt Roof
Coati ngs, Non-Fi bered, Asbestos Fi bered,
and Fi bered Wthout Asbestos

ASTM D 4214 (1998) Eval uating the Degree of Chalking
of Exterior Paint Filnms

ASTM D 4263 (1983; R 1999) Indicating Misture in
Concrete by the Plastic Sheet Method

ASTM D 4444 (1998) Standard Test Met hods for Use and
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ASTM F 1869

Cal i brati on of Hand-Hel d Misture Meters

(1998) Measuring Misture Vapor Em ssion
Rate of Concrete Subfloor Using Anhydrous
Cal ci um Chl ori de

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910. 1000

29 CFR 1910. 1001

29 CFR 1910. 1025

29 CFR 1926. 62

Ai r Cont am nants

Asbestos, Trenolite, Anthophyllite, and
Actinolite

Lead

Lead Exposure in Construction

FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 70/ 7460- 1

(Rev J) (ostruction Marking and Lighting

FEDERAL STANDARDS ( FED- STD)

FED- STD- 313

FED- STD- 595

(Rev. C Material Safety Data,
Transportation Data and Di sposal Data for
Hazardous Materials Furnished to
Governnent Activities

(1989 Rev B) Col or

MASTER PAI NTERS | NSTI TUTE (MPI)

VPl 10

MPI 11

VPl 13

(2001) Al unmi num Pai nt

(2001) Al um num Heat Resistant Enanel (up
to 427 C and 800 F)

(2001) Interior/Exterior Latex Block Filler

(2001) Exterior Al kyd Wod Primer
(2001) Exterior Latex Wod Primer
(2001) Exterior QI Wod Priner
(2001) Exterior Al kyd, Flat

(2001) Exterior Al kyd Enanel
(2001) Exterior Latex, Flat
(2001) Exterior Latex, Sem -d oss

(2001) Exterior Seni-Transparent Stain
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16

19

21

22

23

26

27

31

39

42

44

45

46

47

48

49

50

51

52

54

56

57

59

(Sol vent Based)
(2001) Exterior Solid Color Latex Stain
(2001) Inorganic Zinc Priner

(2001) Heat Resistant Enanel, doss, (Up to
205 C or 400 F)

(2001) Hi gh Heat Resistant Coating
(2001) Surface Tolerant Metal Priner
(2001) Cenentitious Gal vani zed Metal Primer

(2001) Exterior/lInterior A kyd Fl oor
Enanmel, d oss

(2001) Pol yurethane, Moisture Cured, d ear
d oss

(2001) Interior Latex-based Wod Priner

(2001) Latex Stucco and Masonry Textured
Coati ng

Interior Latex, doss Level 2
(2001) Interior Prinmer Sealer
(2001) Interior Enanel Undercoat
(2001) Interior Al kyd, Sem -d oss
(2001) Interior Al kyd, doss

(2001) Interior Al kyd, Flat

(2001) Interior Latex Priner Sealer
(2001) Interior Al kyd, Eggshell
(2001) Interior Latex, doss Level 3
(2001) Interior Latex, Sem -d oss
(2001) Interior Al kyd Dry Fog/Fall

(2001) Interior QI Mdified Cear
Ur et hane, Satin

(2001) Interior/Exterior Al kyd Porch &
Fl oor Enanel, Low d oss
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MPI

60

68

71

72

77

79

90

94

95

101

107

108

110

113

116

119

134

138

139

140

141

144

(2001) Interior/Exterior Latex Porch &
Fl oor Paint, Low d oss

(2001) Interior/Exterior Latex Porch &
Fl oor Paint, d oss

(2001) Pol yurethane, Moisture Cured,
Cl ear, Flat

(2001) Pol yuret hane, Two Conponent,
Pi gnent ed, 4 oss

(2001) Epoxy Cold Cured, doss
(2001) Marine Al kyd Metal Priner

(2001) Interior Wod Stain,
Sem - Tr anspar ent

(2001) Exterior Al kyd, Sem -d oss

(2001) Fast Drying Metal Priner

(2001) Cold Curing Epoxy Priner

(2001) Rust Inhibitive Primer (Water-Based)
(2001) Hi gh Build Epoxy Marine Coating

(2001) Interior/Exterior H gh Perfornance
Acrylic

(2001) El astonmeric Coating

(2001) Epoxy Block Filler

(2001) Exterior Latex, H gh doss (acrylic)
(2001) Waterborne Gal vani zed Pri mer

(2001) Hi gh Performance Latex, Wite and
Tints - MPI doss Level 2

(2001) Hi gh Performance Latex, Wite and
Tints - MPI doss Level 3

(2001) Hi gh Performance Architectural
Latex - d oss Level 4

(2001) Hi gh Performance Sem gl oss Lat ex,
Wiite and Tints - d oss Level 5

(2001) Institutional Low Odor/VOC Interior
Latex, d oss Level 2
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MPl 145 (2001) Institutional Low Odor/VOC Interior
Latex, d oss Level 3

MPI 146 Institutional Low Qdor/VOC Interior Latex
- Goss Level 4 (a 'satin-like' finish)

WPl 147 (2001) Institutional Low Odor/VOC Interior
Latex, d oss Level 5

COWWERCI AL | TEM DESCRI PTI ON ( Cl D)

CID A-A-2904 Thinner, Paint, Mneral Spirits, Regul ar
and (dorl ess

M LI TARY STANDARDS (M L- STD)

M L- STD- 101 (Rev. B) Col or Code for Pipelines and for
Conpressed Gas Cylinders

SCl ENTI FI C CERTI FI CATI ON SYSTEMs ( SCS)
SCS- EPP- SP01- 01 (2001) Environnentally Preferable Product

Specification for Architectural and
Anti-Corrosive Paints

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Gui de 6 (1997) Containing Debris Generated During
Pai nt Renoval QOperations

SSPC Guide 7 (1995) Disposal of Lead-Contam nated
Surface Preparation Debris

SSPC QP 1 (1989) Evaluating Qualifications of
Pai nting Contractors (Field Application to
Conpl ex Structures)

SSPC PA 1 (2000) Shop, Field, and M ntenance
Pai nti ng
SSPC PA 3 (1995) Safety in Paint Application
SSPC VIS 1 (1989) Visual Standard for Abrasive Bl ast

O eaned Steel (Standard Reference
Phot ogr aphs)

SSPC VIS 3 (1993) Visual Standard for Power- and
Hand- Tool C eaned Steel (Standard
Ref er ence Phot ogr aphs)

SSPC VIS 4 (2001) Guide and Reference Photographs for
Steel Surfaces Prepared by Waterjetting
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SSPC SP 1 (1982) Sol vent d eani ng

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6 (1994) Commercial Blast Cd eaning

SSPC SP 7 (1994) Brush-Of Blast d eaning

SSPC SP 10 (1994) Near-Wiite Blast O eaning

SSPC SP 12 (1995) Surface Preparation and C eani ng of

Steel and Ot her Hard Materials by Hi gh-and
Utra high-Pressure Water Jetting Prior to
Recoati ng

SSPC Pai nt 18 (1991) Chlorinated Rubber Internediate
Coat Pai nt

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittals for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 CONTRACT SUBM TTAL PROCEDURES.
SD- 02 Shop Drawi ngs
Pi pi ng identification
Submit color stencil codes
SD- 03 Product Data
Coating; GWA
Manuf acturer's Techni cal Data Sheets
SD- 04 Sanpl es
Color; G WA
Submit manufacturer's sanples (color chart) of paint colors.
SD- 08 Manufacturer's Instructions
Application instructions
M Xxi ng
Detail ed mixing instructions, mnmininmand naxi mrum application

tenperature and humidity, potlife, and curing and drying tines
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bet ween coat s.
Manufacturer's Material Safety Data Sheets
Submit manufacturer's Material Safety Data Sheets for coatings,
solvents, and other potentially hazardous naterials, as defined in
FED- STD- 313.
1.3 REGULATORY REQUI REMENTS
1.3.1 Envi ronment al Protection
In addition to requirenents specified el sewhere for environnental
protection, provide coating materials that conformto the restrictions of
the local Air Pollution Control District and regional jurisdiction. Notify
Contracting O ficer of any paint specified herein which fails to conform

1.3.2 Lead Content

Do not use coatings having a | ead content over 0.06 percent by weight of
nonvol atil e content.

1.3.3 Chromat e Cont ent

Do not use coatings containing zinc-chromate or strontiumchronate
1.3.4 Asbest os Cont ent

Material s shall not contain asbestos.
1.3.5 Mer cury Cont ent

Materials shall not contain nercury or nercury conpounds.
1.3.6 Silica

Abrasi ve blast media shall not contain free crystalline silica.
1.3.7 Hurman Car ci nogens

Materials shall not contain ACAH TLV-BKLT and ACE H TLV-DOC confirned
human carci nogens (Al) or suspected human carci nogens (A2).

1.4 PACKAG NG, LABELI NG AND STORAGE

Paints shall be in sealed containers that |egibly show the contract

speci fication nunber, designation nane, fornula or specification nunber,
batch nunber, color, quantity, date of nanufacture, nanufacturer's
formul ati on nunber, manufacturer's directions including any warnings and
speci al precautions, and nane and address of nmanufacturer. Pignented

pai nts shall be furnished in containers not |larger than 5 gallons. Paints
and thinners shall be stored in accordance with the manufacturer's witten
directions, and as a mininum stored off the ground, under cover, with
sufficient ventilation to prevent the buil dup of flamuable vapors, and at
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1

1

tenperatures between 40 to 95 degrees F

.5 SAFETY AND HEALTH

Apply coating materials using safety nethods and equi prent in accordance
with the follow ng:

Work shall conply with applicable Federal, State, and |local |aws and

regul ations, and with the ACCI DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in Section 01525,"Safety Requirenments" and in
Appendi x A of COE EM385-1-1. The Activity Hazard Anal ysis shall include
anal yses of the potential inpact of painting operations on painting
personnel and on others involved in and adjacent to the work zone.

.5.1 Saf ety Methods Used During Coating Application

Conply with the requirements of SSPC PA 3.

.5.2 Toxic Materials

To protect personnel from overexposure to toxic naterials, conformto the
nost stringent gui dance of:

a. The applicable manufacturer's Material Safety Data Sheets (MSDS)
or local regulation

b. 29 CFR 1910. 1000.
c. ACAH TLV-BKLT, threshold limt val ues

d. The appropriate OSHA standard in 29 CFR 1910. 1025 and 29 CFR
1926. 62 for surface preparation on painted surfaces containing
| ead. Renpval and di sposal of coatings which contain lead is
specified in Section 13283, "Renoval and Di sposal of
Lead- Containing Paint." Additional guidance is given in SSPC
Quide 6 and SSPC Guide 7. Refer to drawings for |ist of hazardous
materials located on this project. Contractor to coordi nate paint
preparation activities with this specification section

e. The appropriate OSHA standards in 29 CFR 1910.1001 for surface
preparation of painted surfaces containing asbestos. Renoval and
di sposal of coatings which contain asbestos materials is specified
in Section 13281, "Engi neering Control of Asbestos Containing
Materials." Refer to drawings for list of hazardous materials
| ocated on this project. Contractor to coordi nate paint
preparation activities with this specification section

6 ENVI RONVENTAL CONDI Tl ONS
6.1 Coati ngs
Do not apply coating when air or substrate conditions are:

a. Less than 5 degrees F above dew point;
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b. Below 50 degrees F or over 95 degrees F, unless specifically
pre-approved by the Contracting O ficer and the product
manuf acturer. Under no circunstances shall application conditions
exceed manufacturer reconmendati ons.

1.7 CCOLOR SELECTI ON

Colors of finish coats shall be as indicated or specified. Were not

i ndi cated or specified, colors shall be selected by the Contracting
Oficer. Mnufacturers' nanmes and color identification are used for the
purpose of color identification only. Naned products are acceptable for
use only if they conformto specified requirenents. Products of other
manuf acturers are acceptable if the colors indicated and the product
conforms to specified requirenents.

Tint each coat progressively darker to enable confirmation of the nunber of
coats.

The Contractor shall submt his color chart together with a list of al
itens and areas to be painted for color selection by the Contracting
Oficer.

1.8 LOCATI ON AND SURFACE TYPE TO BE PAI NTED
1.8.1 Pai nting | ncl uded

Where a space or surface is indicated to be painted, include the follow ng
unl ess i ndi cated ot herw se.

a. Surfaces behind portable objects and surface nounted articles
readi |y detachabl e by renoval of fasteners, such as screws and
bol t s.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during
perfornmance of the work.

c. Existing coated surfaces that are danmaged during perfornmance of
t he wor k.

1.8.1.1 Interior Painting
I ncl udes new surfacesand existing coated surfaces of the building and
appurtenances as indicated and existing coated surfaces nade bare by
cl eani ng operations. Were a space or surface is indicated to be painted,
include the following itenms, unless indicated otherw se.
a. Exposed colums, girders, beans, joists, and netal deck; and

b. Oher contiguous surfaces.

1.8.2 Pai nti ng Excl uded
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1

Do not paint the follow ng unl ess indicated otherw se.

a. Surfaces conceal ed and nade i naccessi bl e by panel boards, fixed
ductwork, machinery, and equi pnent fixed in place.

b. Surfaces in conceal ed spaces. Conceal ed spaces are defined as
encl osed spaces above suspended ceilings, furred spaces, attic
spaces, crawl spaces, el evator shafts and chases

c. Steel to be enbedded in concrete.

d. Copper, stainless steel, alum num brass, and | ead except existing
coat ed surfaces

e. Hardware, fittings, and other factory finished itens.
8.3 Mechani cal and El ectrical Painting
Includes field coating of interior and exterior new and existing surfaces.

a. Were a space or surface is indicated to be painted, include the
followi ng itens unless indicated otherw se.

(1) Exposed piping, conduit, and ductwork;

(2) Supports, hangers, air grilles, and registers;

(3) M scellaneous netal work and insulation coverings.
b. Do not paint the follow ng, unless indicated otherw se:

(1) New zinc-coated, alum num and copper surfaces under
i nsul ation

(2) New al um num jacket on piping

(3) Newinterior ferrous piping under insulation

PART 2 PRODUCTS

2.

1 MATERI ALS

Conformto the coating specifications and standards referenced i n PART 3.
Submit nanufacturer's technical data sheets for specified coatings and
sol vent s.

PART 3 EXECUTI ON

3.

1 PROTECTI ON OF AREAS AND SPACES NOT TO BE PAI NTED

Prior to surface preparation and coating applications, renove, nmask, or

ot herwi se protect, hardware, hardware accessories, nmachi ned surfaces,

radi ator covers, plates, lighting fixtures, public and private property,
and other such itens not to be coated that are in contact with surfaces to
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be coated. Follow ng conpletion of painting, workmen skilled in the trades
i nvol ved shall reinstall renoved itens. Restore surfaces contam nated by
coating materials, to original condition and repair danaged itens.

.2 SURFACE PREPARATI ON

Renove dirt, splinters, |oose particles, grease, oil, disintegrated
coatings, and other foreign natter and substances del eterious to coating
performance as specified for each substrate before application of paint or
surface treatments. O and grease shall be renoved prior to nmechanica
cleaning. Ceaning shall be programed so that dust and other contam nants
will not fall on wet, newy painted surfaces. Exposed ferrous netals such
as nail heads on or in contact with surfaces to be painted with

wat er -t hi nned paints, shall be spot-primmed with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

3.2.1 Addi tional Requirements for Preparation of Surfaces Wth Existing
Coati ngs

3.

Bef ore application of coatings, performthe followi ng on surfaces covered
by soundl y-adhered coatings, defined as those which cannot be renmoved with
a putty knife:

a. Wpe previously painted surfaces to receive sol vent - based
coatings, except stucco and sinilarly rough surfaces clean with a
clean, dry cloth saturated with mneral spirits, ASTM D 235.

Al'low surface to dry. Wping shall inmediately precede the
application of the first coat of any coating, unless specified
ot herw se.

b. Sand existing glossy surfaces to be painted to reduce gl oss.
Brush, and wipe clean with a danp cloth to renove dust.

c. The requirenments specified are mninum Conply also with the
application instructions of the paint nanufacturer.

d. Previously painted surfaces specified to be repainted, damaged
during construction shall be thoroughly cleaned of all grease,
dirt, dust or other foreign nmatter

e. Blistering, cracking, flaking and peeling or other deteriorated
coatings shall be renoved

f. Edges of chipped paint shall be feather edged and sanded snoot h.

g. Rusty netal surfaces shall be cleaned as per SSPC requirenents.
Sol vent, nechani cal, or chemnical cleaning nethods shall be used to
provi de surfaces suitable for painting.

h. New, proposed coatings shall be conpatible with existing coatings.

3 PREPARATI ON OF METAL SURFACES
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3.

3.

3.1 Exi sting and New Ferrous Surfaces

a. Ferrous Surfaces including Shop-coated Surfaces and Snall Areas
That Contain Rust, MII Scale and O her Foreign Substances:
Sol vent cl ean or detergent wash in accordance with SSPC SP 1 to
renove oil and grease. Wiere shop coat is missing or damaged
cl ean according to SSPC SP 2. Brush-off blast remaining surface
in accordance with SSPC SP 7; Shop-coated ferrous surfaces shal
be protected fromcorrosion by treating and touching up corroded
areas i nmmedi ately upon detection

3.2 Non- Ferrous Metallic Surfaces

Al um num and al unm numal | oy, |ead, copper, and other nonferrous netal
surf aces.

a. Surface Cleaning: Solvent clean in accordance with SSPC SP 1 and
wash with mld non-al kaline detergent to renove dirt and water
sol ubl e cont ami nants.

.4  APPLI CATI ON

4.1 Coating Application

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Clean Air Standards. Apply
coating materials in accordance with SSPC PA 1. SSPC PA 1 nethods are
applicable to all substrates, except as nodified herein

At the tinme of application, paint shall show no signs of deterioration.
Uni f or m suspensi on of pignments shall be nmintained during application

Unl ess ot herwi se specified or reconmended by the paint manufacturer, paint
may be applied by brush, roller, or spray. Rollers for applying paints and
enanel s shall be of a type designed for the coating to be applied and the
surface to be coated.

Pai nts, except water-thinned types, shall be applied only to surfaces that
are conpletely free of npoisture as determ ned by sight or touch

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, welds, and rivets receive a filmthickness equal to that of

adj acent painted surfaces.

Each coat of paint shall be applied so dry filmshall be of uniform

t hi ckness and free fromruns, drops, ridges, waves, pinholes or other
voi ds, laps, brush marks, and variations in color, texture, and finish.
Hi di ng shall be conpl ete.

Touch up danmaged coatings before applying subsequent coats. Interior areas

shal | be broomclean and dust free before and during the application of
coating materi al
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a. Drying Tine: Alowtine between coats, as reconmended by the
coating manufacturer, to permt thorough drying, but not to
present topcoat adhesion problens. Provide each coat in specified
condition to receive next coat.

b. Priners, and Internediate Coats: Do not allow priners or
internedi ate coats to dry nore than 30 days, or |onger than
recommended by nanufacturer, before applying subsequent coats.
Fol | ow manufacturer's reconmendations for surface preparation if
prinmers or internediate coats are allowed to dry | onger than
recommended by nmanufacturers of subsequent coatings. Each coat
shal | cover surface of preceding coat or surface conpletely, and
there shall be a visually perceptible difference in shades of
successi ve coats.

c. Finished Surfaces: Provide finished surfaces free fromruns,
drops, ridges, waves, |aps, brush nmarks, and variations in colors.

3.4.2 M xi ng and Thi nning of Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory to suit surface, tenperature, weather conditions,
application nethods, or for the type of paint being used. Obtain witten
perm ssion fromthe Contracting Officer to use thinners. The witten
perm ssion shall include quantities and types of thinners to use.

3.4.3 Coating Systens

a. Systens by Substrates: Apply coatings that conformto the
respective specifications listed in the follow ng Tabl es:

Tabl e

Division 3. Interior Concrete Paint Table

Division 4. |Interior Concrete Masonry Units Paint Table
Division 5. Interior Metal, Ferrous and Non-Ferrous Paint Table

b. MnimumDry Film Thickness (DFT): Apply paints, priners,
var ni shes, enanels, undercoats, and other coatings to a m ni num
dry filmthickness of 1.5 nmil each coat unless specified otherw se
in the Tables. Coating thickness where specified, refers to the
m nimumdry filmthickness.

c. Coatings for Surfaces Not Specified O herw se: Coat surfaces
whi ch have not been specified, the sane as surfaces having simlar
condi tions of exposure.

d. Existing Surfaces Damaged During Performance of the Wrk
I ncl uding New Patches I n Existing Surfaces: Coat surfaces with
the foll ow ng:
(1) One coat of priner.

(2) One coat of undercoat or internediate coat.
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(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conformng
to the respective specifications listed in the Tabl es herein,
except that pretreatnents, sealers and fillers need not be
provi ded on surfaces where existing coatings are soundly adhered
and in good condition. Do not omt undercoats or priners.

3.5  COATI NG SYSTEMS FOR METAL
Apply coatings of Tables in Division 5 for Exterior and Interior

a. Apply specified ferrous netal priner on the sane day that surface
is cleaned, to surfaces that neet all specified surface
preparation requirenents at tine of application

b. Pipes and Tubing: The semtransparent filmapplied to sone pipes
and tubing at the mlIl is not to be considered a shop coat, but
shal |l be overcoated with the specified ferrous-netal priner prior
to application of finish coats.

3.6 COATI NG SYSTEMS FOR CONCRETE AND CEMENTI Tl QUS SUBSTRATES
Apply coatings of Tables in Division 3 and 4.
3.7 Pl PI NG | DENTI FI CATI ON
Pi pi ng Identification, Including Surfaces In Conceal ed Spaces: Provide in
accordance with ML-STD-101. Place stenciling in clearly visible
| ocations. On piping not covered by ML-STD 101, stencil approved names or
code letters, in letters a mnimumof 1/2 inch high for piping and a
m ni mum of 2 inches high el sewhere. Stencil arrow shaped nmarkings on
piping to indicate direction of flow using black stencil paint.
3.8 | NSPECTI ON AND ACCEPTANCE
In addition to nmeeting previously specified requirenents, denonstrate
nobi lity of noving conponents, including swi nging and sliding doors,
cabi nets, and wi ndows with operable sash, for inspection by the Contracting
Oficer. Performthis denonstration after appropriate curing and drying
ti mes of coatings have el apsed and prior to invoicing for final paynent.
3.9 PAI NT TABLES
Al DFT's are m ni mum val ues.
3.9.1 | NTERI OR PAI NT TABLES
DI VISION 3: | NTERI OR CONCRETE PAI NT TABLE

A Exi sting, previously painted Concrete, vertical surfaces, not specified
ot herw se:
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DIVISION 3: | NTERI OR CONCRETE PAI NT TABLE
1. Latex

New, MPI INT 3.1A-G5 (Senigloss) / Existing; MPI RIN 3.1A-Gb (Seni gl oss)
Priner: I nt er nedi at e: Topcoat :

MPI 50 MPI 54 MPI 54

System DFT: 4 mls

B. New and uncoated existing and Exi sting, previously painted Concrete
hi gh-hum dity areas not otherw se specified except

floors:

1. Al kyd
MPI INT 3.1D-G5 (Semgloss) / Existing; RIN 3.1D- G (Seni gl oss)
Priner: I nt er nedi at e: Topcoat :
MPI 50 MPI 47 MPl 47

System DFT: 4.5 mls

MPI INT 3.1D-G6 (A oss) / Existing; RIN 3.1D-G5 (d oss)
Priner: I nt er nedi at e: Topcoat :

MPI 50 MPI 48 MPI 48

System DFT: 4.5 mls

DI VISION 4: | NTERI OR CONCRETE MASONRY UNI TS PAI NT TABLE
A. Existing, previously painted Concrete nmasonry:
1. High Performance Architectural Latex
MPI RIN 4.2K-G5 (Seni gl oss)
Spot Pri ner: I nt er nedi at e: Topcoat :
MPI 50 MPI 141 MPI 141
System DFT: 4.5 mls

B. Existing, previously painted, concrete nmasonry units in high humdity
areas unl ess ot herw se specified:

1. Al kyd
MPI RIN 4.2C- G5 (d oss)
Spot  Priner: I nt er nedi at e: Topcoat :
MPI 50 MPI 48 MPI 48
System DFT: 4.5 mls
2. Epoxy
MPI RIN 4.2D G5 (d oss)
Spot Pri ner: I nt er nedi at e: Topcoat :
MPI 77 MPI 77 MPI 77

System DFT: 5 mls
DI VISION 5: | NTERIOR METAL, FERROUS AND NON- FERROUS PAI NT TABLE

| NTERI OR STEEL / FERROUS SURFACES
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| NTERI OR STEEL / FERROUS SURFACES

A. Metal, Mechanical, Electrical,
Surfaces adjacent to

pai nted surfaces (Match surrounding finish), exposed copper piping, and
m scel | aneous netal itens not otherw se specified:

1. Al kyd
MPI I NT 5.1E-G56 (d oss)
Priner: I nt er nedi at e: Topcoat :
MPI 79 MPI 48 MPI 48

System DFT: 5.25 m s

-- End of Section --
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SECTI ON 15080
THERMVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the Government, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or

standards referenced in this specification.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM B 209 (1996) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM B 209M (2000) Al unmi num and Al unmi num Al | oy Sheet
and Plate (Metric)

ASTM C 195 (1995) M neral Fiber Thermal I|nsulating
Cement

ASTM C 449/ C 449M (1995) M neral Fiber Hydraulic-Setting

Thermal Insul ating and Fi ni shing Cenent

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM C 533 (1995) Calcium Silicate Block and Pi pe
Thermal Insul ation

ASTM C 534 (1999) Preformed Flexible Elastoneric
Cel lul ar Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (1995) M neral Fiber Pipe Insulation
ASTM C 552 (2000) Cellular dass Thermal Insulation
ASTM C 553 (1999) M neral Fiber Blanket Ther nal

I nsul ation for Commercial and I ndustri al
Appli cations
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ASTM C 591 (1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

ASTM C 610 (1999) Ml ded Expanded Perlite Bl ock and
Pi pe Thernmal Insulation

ASTM C 612 (2000) M neral Fiber Block and Board
Thermal Insulation

ASTM C 647 (1995) Properties and Tests of Mastics and
Coating Finishes for Thernmal I|nsulation

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther nal
I nsulation for Light Frame Construction
and Manuf act ured Housi ng

ASTM C 795 (1992; R 1998el) Thermal Insulation for
Use in Contact Wth Austenitic Stainless
St eel

ASTM C 916 (1985; R 1996el) Adhesives for Duct
Thermal |nsul ation

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determ ning the Properties
of Jacketing Materials for Thernal
I nsul ation

ASTM C 1126 (1998) Faced or Unfaced Rigid Cellular
Phenolic Thermal Insul ation

ASTM C 1136 (1995) Fl exible, Low Perneance Vapor
Retarders for Thermal |nsulation

ASTM C 1290 (1995) Flexible Fibrous @ ass Bl anket
Insulation Used to Externally Insulate
HVAC Duct s

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (2000) Water Vapor Transni ssion of
Materi al s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

M CA I nsul ation Stds (1993) National Commercial & Industrial

SECTI ON 15080 Page 2



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

I nsul ati on Standards

1.2 SYSTEM DESCRI PTI ON
Fi el d-applied insulation and accessories on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equi pnent to be insul ated.

1.3 GENERAL QUALI TY CONTROL

1.3.1 St andard Products
Materials shall be the standard products of nanufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |east 2 years prior to bid
openi ng.

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no

hi gher than 150. Insulation systens which are located in air plenuns, in
ceiling spaces, and in attic spaces shall have a flanme spread index no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Insulation

materials |ocated exterior to the building perineter are not required to be
fire-rated. Flane spread and snoke devel oped i ndexes shall be determ ned
by ASTME 84. Insulation shall be tested in the same density and installed
t hi ckness as the material to be used in the actual construction. Material
supplied by a nanufacturer with a jacket shall be tested as a conposite
material. Jackets , facings, and adhesives shall have a flane spread index
no hi gher than 25 and a snoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

1.3. 4 Identification of Materials

Packages or standard containers of insulation, jacket nmaterial, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have nanufacturer's stanp or |abel attached giving the nane
of the nmanufacturer and brand, and a description of the material.

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
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Thermal Insulation Materials; G WA

A complete list of materials, including nanufacturer's descriptive
technical literature, perfornmance data, catal og cuts, and
installation instructions. The product nunber, k-value, thickness
and furni shed accessories for each nechani cal systemrequiring

i nsul ation shall be included. Materials furnished under this
section of the specification shall be submtted at one tine.

1.5 STORACE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. |Insulation
materi al and supplies that becone dirty, dusty, wet, or otherw se

contam nated nmay be rejected by the Contracting Oficer

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion
soften, or otherwi se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the foll ow ng:

2.1.1 Adhesi ves
2.1.1.1 Acoustical Lining Insulation Adhesive

Adhesi ve shall be a nonflammble, fire-resistant adhesive conformng to
ASTM C 916, Type |I.

2.1.1.2 M neral Fiber Insul ation Cenent
Cenent shall be in accordance with ASTM C 195.
2.1.1.3 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This nmay include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl anmmabl e and fire-resistant and shall have a flane spread rating no

hi gher than 25 and a snoke devel oped rating no higher than 50 when tested
in accordance with ASTM E 84. Adhesive shall be pignented [white] [red]
and be suitable for bonding fibrous glass cloth to faced and unfaced
fibrous glass insulation board; for bonding cotton brattice cloth to faced
and unfaced fibrous glass insulation board; for sealing edges of and
boundi ng fibrous glass tape to joints of fibrous glass board; for bonding
lagging cloth to thermal insulation; or for attaching fibrous gl ass
insulation to netal surfaces. Lagging adhesives shall be applied in strict
accordance with the manufacturer's reconmendati ons.
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2.

1.2 Cont act Adhesi ve

Adhesi ve may be di spersed i n a nonhal ogenat ed organi ¢ sol vent or, dispersed
i n a nonflanmmabl e organi c sol vent which shall not have a fire point bel ow
200 degrees F. The adhesive shall not adversely affect, initially or in
service, the insulation to which it is applied, nor shall it cause any
corrosive effect on netal to which it is applied. Any solvent dispersing
medi um or vol atil e conponent of the adhesive shall have no objectionable
odor and shall not contain any benzene or carbon tetrachloride. The dried
adhesi ve shall not enmit nauseous, irritating, or toxic volatile matters or
aerosol s when the adhesive is heated to any tenperature up to 212 degrees F
The adhesi ve shall be nonflammable and fire resistant.

. 1.3 Caul ki ng

ASTM C 920, Type S, Grade NS, O ass 25, Use A

. 1.4 Cor ner Angl es

Nom nal 0.016 inch alumnum1l x 1 inch with factory applied kraft backing.
Al umi num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

.1.5 Fi ni shi ng Cenent

M neral fiber hydraulic-setting thernmal insulating cement ASTM C 449/ C 449M
Al cenments that nmay conme in contact with Austenitic stainless steel nust
i nclude testing per ASTM C 795.

.1.6 Fi brous dass Cloth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flane spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch wide rolls.

1.7 St apl es

Qutward clinching type nonel ASTM A 167, Type 304 or 316 stainless steel
Monel is a nickel rich alloy which has high strength, high ductility, and
excel l ent resistance to corrosion

.1.8 Jacket s

ASTM C 921, Type |, maxi num noi sture vapor transm ssion 0.02 perns,
(rmeasured before factory application or installation), nnimmpuncture
resi stance 50 Beach units on all surfaces except conceal ed ductwork, where
a mni mum puncture resi stance of 25 Beach units is acceptable. M ninmum
tensile strength, 35 pound/inch width. ASTM C 921, Type |l, mnimm
puncture resi stance 25 Beach units, tensile strength mninum 20 pound/inch
wi dt h. Jackets used on insulation exposed in finished areas shall have
white finish suitable for painting without sizing. Based on the
application, insulation materials which require factory applied jackets are
m neral fiber, cellular glass, and phenolic foam Al non-netallic jackets
shal | have a maxi mrum fl ane spread i ndex of 25 and a maxi nrum snoke devel oped
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i ndex of 50 when tested in accordance with ASTM E 84.
2.1.8.1 Wi te Vapor Retarder All Service Jacket (ASJ)

For use on hot/cold pipes, ducts, or equi pment vapor retarder jackets used
on insul ation exposed in finished areas shall have white finish suitable
for painting wthout sizing.

2.1.8.2 Al um num Jacket s

Al umi num j ackets shall be corrugated, enbossed or snooth sheet, 0.016 inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
shal |l not be used outdoors. Alum num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12 inch
di ameter and 3/4 inch wide for pipe over 12 inch and |arger dianeter.

Al umi num j acket circunferential seam bands shall be 2 x 0.016 inch al um num
mat chi ng jacket material. Bands for insulation below ground shall be 3/4 x
0.020 inch) thick stainless steel, or fiberglass reinforced tape. The
jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.

2.1.8.3 Pol yvi nyl Chloride (PVC) Jackets

Pol yvi nyl chloride (PVC) jacket and fitting covers shall have high i npact
strength, WV resistant rating or treatnent and noderate chenical resistance
with mninmmthickness 0.030 inch

2.1.9 Vapor Retarder Coating

The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal

be white. The water vapor pernmeance of the conpound shall be determ ned
according to procedure B of ASTME 96 utilizing apparatus described in ASTM
E 96. The coating shall be a nonflanmable, fire resistant type. Al other
application and service properties shall be in accordance with ASTM C 647.

2.1.9.1 Vapor Retarder Required

ASTM C 1136, Type |, naximum noi sture vapor transm ssion 0.02 permns,
m ni mum puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwork, where Type |I, naxinmum noi sture vapor transm ssion 0.02 perns, a

m ni mum puncture resi stance of 25 Beach units is acceptable.

2.1.9.2 Vapor Retarder Not Required
ASTM C 1136, Type II1l, maxi mum noi sture vapor transm ssion 0.10 permns,
m ni mum puncture resi stance 50 Beach units on all surfaces except ductwork,
where Type |V, maxi num nmoi sture vapor transm ssion 0.10, a mininum puncture
resi stance of 25 Beach units is acceptable.

2.1.10 Wre
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2.

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge.

.2 Pl PE | NSULATI ON MATERI ALS

Insulation naterials shall conformto EPA requirenments in accordance with
Section 01670 RECYCLED RECOVERED MATERI ALS. Pipe insulation materials
shall be Iimted to those listed herein and shall neet the follow ng
requi renents:

2.1 Aboveground Col d Pi peline

Insulation for mnus 30 degrees to plus 60 degrees F for outdoor, indoor
exposed or conceal ed applications, shall be as follows:

a. Cellular dass: ASTMC 552, Type Il, and Type Ill. Supply the
insulation with manufacturer's recommended factory applied jacket.

b. Flexible Elastoneric Cellular Insulation: ASTM C 534, Type | or

Il. Type Il shall have vapor retarder skin on both sides of the
i nsul ati on.

c. Phenolic Insulation: ASTMC 1126, Type II1. Phenolic insulations
shall conply with ASTM C 795 and with the ASTM C 665 paragraph
Corrosiveness. Supply the insulation with manufacturer's
recommended factory applied jacket.

d. Mneral Fiber: ASTM C 547

e. Polyisocyanurate Insulation: ASTMC 591, type |I. Supply the
insulation with manufacturer's recommended factory applied jacket.

2.2 Aboveground Hot Pipeline

I nsul ation for above 60 degrees F, for outdoor, indoor, exposed or
conceal ed applications shall neet the followi ng requirenents. Supply the
i nsulation with manufacturers reconmended factory applied jacket.

a. Mneral Fiber: ASTMC 547, Types I, Il or IIl, supply the
i nsulation with manufacturers recommended factory applied jacket.

b. CalciumSilicate: ASTM C 533, Type | indoor only, or outdoors
above 250 degrees F pipe tenperature.

c. Cellular dass: ASTMC 552, Type Il and Type IIl. Supply the
i nsulation with manufacturers recommended factory applied jacket.

d. Flexible Elastoneric Cellular Insulation: ASTMC 534, Type | or
Il to 200 degrees F service

e. Phenolic Insulation: ASTMC 1126 Type Ill to 250 F service shal

comply with ASTM C 795. Supply the insulation with manufacturers
recommended factory applied jacket.
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f. Perlite Insulation

g. Polyisocyanurate Insulation

servi ce.

MBHVAC

ASTM C 610

ASTM C 591, Type 1, to 300 degrees F
Supply the insulation with manufacturer's reconmended

factory applied jacket.

.3 DUCT | NSULATI ON MATERI ALS

Duct

i nsul ati on materials shal

be limted to those |listed herein and shal

neet the follow ng requirenents:

.3.5

. 3.1 Rigid M neral Fiber

ASTM C 612, Type IA IB, II, IlI, &IV

.3.2 Fl exi bl e M neral Fi ber

ASTM C 553, Type I,or Type Il up to 250 F. ASTM C 1290 Type I11.
.3.3 Cel lular d ass

ASTM C 552, Type |I.

.3.4 Phenol i ¢ Foam

ASTM C 1126 Type II, shall conply with ASTM C 795.

Fl exi bl e El astoneric Cellul ar

ASTM C 534 Type I1.

.3.6

ASTM C 591, Type

Pol yi socyanur at e

1. Supply the insulation with nmanufacturer's reconmended

factory applied jacket.

.4 EQUI PVENT | NSULATI ON MATERI ALS

Equi pnent
shal |

4.1
For tenperatures
.4.1.1 Cel | ul ar
ASTM C 552, Type
.4.1.2 Fl exi bl e

ASTM C 534, Type

i nsulation nmaterials shal
neet the follow ng requirenents:

Col d Equi prment

be limted to those |listed herein and

I nsul ation

bel ow 60 degrees F.
d ass

I )

Type 111, or Type |V as required.

El astoneric Cellular Insulation
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2.4.1.3 Phenol i ¢ Foam

ASTM C 1126 Type |l shall conply with ASTM C 795.
.4.1.4 Pol yi socyanur at e Foam

ASTM C 591, Type |. Supply the insulation with manufacturer's factory
appl i ed jacket.

. 4.2 Hot Equi pnent | nsul ation
For tenperatures above 60 degrees F
.4.2.1 Rigid M neral Fiber

ASTM C 612, Type IA IB, II, Ill, IV, or Vas required for tenperature
encountered to 1800 degrees F.

.4.2.2 Fl exi bl e M neral Fi ber

ASTM C 553, Type |, LI, 11, 1V, V, VI or VII| as required for tenperature
encountered to 1200 degrees F.

.4.2.3 Calcium Silicate

ASTM C 533, Type |, indoors only, or outdoors above 250 degrees F. Pipe
shape may be used on diesel engine exhaust piping and nmufflers to 1200
degrees F.

.4.2.4  Cellular dass

ASTM C 552, Type |, Type IIl, or Type IV as required.

.4.2.5 Fl exi bl e El astonmeric Cellular |nsulation

ASTM C 534, Type II, to 200 degrees F.

.4.2.6 Phenol i ¢ Foam

ASTM C 1126 Type Il to 250 degrees F shall conply with ASTM C 795.
.4.2.7 Mol ded Expanded Perlite

ASTM C 610.

.4.2.8 Pol yi socyanur at e Foam

ASTM C 591, Type |. Supply the insulation with manufacturer's recomended
factory applied jacket.

PART 3 EXECUTI ON

1 APPLI CATI ON - GENERAL
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3.

Insulation shall only be applied to unheated and uncool ed pi pi ng and

equi pnment. Flexible elastonmeric cellular insulation shall not be
conpressed at joists, studs, columms, ducts, hangers, etc. The insulation
shall not pull apart after one hour period; any insulation found to pul
apart after one hour shall be repl aced.

1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal
not be applied until tests specified in other sections of this
specification are conpleted. Material such as rust, scale, dirt and

noi sture shall be renoved from surfaces to receive insulation. Insulation
shal |l be kept clean and dry. Insulation shall not be renpbved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end

of each workday. Insulation that becones dirty shall be thoroughly cl eaned
prior to use. |If insulation becomes wet or if cleaning does not restore
the surfaces to like new condition, the insulation will be rejected, and

shal |l be imediately renoved fromthe jobsite. Joints shall be staggered
on multi layer insulation. Mneral fiber thermal insulating cement shal

be m xed with dem neralized water when used on stainless steel surfaces.
Insul ation, jacketing and accessories shall be installed in accordance with
M CA Insul ation Stds standard pl ates except where nodified herein or on the
dr awi ngs.

. 1.2 Pai nti ng and Fi ni shing

Pai nting shall be as specified in Section 09900 PAI NTS AND COATI NGS

.1.3 Installation of Flexible Elastoneric Cellular Insulation

Fl exi bl e el astoneric cellular insulation shall be installed with seans and
joints sealed with rubberized contact adhesive. Insulation wth
pre-applied adhesive is not pernitted. Flexible elastonmeric cellular

i nsul ation shall not be used on surfaces greater than 200 degrees F. Seans
shal | be staggered when applying nmultiple layers of insulation. Insulation
exposed to weat her and not shown to have jacketing shall be protected with
two coats of WV resistant finish as reconmended by the manufacturer after
the adhesive is dry. A brush coating of adhesive shall be applied to both
butt ends to be joined and to both slit surfaces to be sealed. The
adhesi ve shall be allowed to set until dry to touch but tacky under slight
pressure before joining the surfaces. |Insulation seals at seans and joints
shal | not be capable of being pulled apart one hour after application
Insulation that can be pulled apart one hour after installation shall be
repl aced.

.1.4 \Welding

No wel di ng shall be done on piping, duct or equipnent without witten
approval of the Contracting Oficer. The capacitor discharge wel di ng
process may be used for securing netal fasteners to duct.

1.5 Pi pes/ Duct s/ Equi pnment which Require Insulation
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3.

3.

Insulation is required on all new hot and col dpi pes, ducts, or equipnent,
except for omtted itens, as specified.

.2 Pl PE | NSULATI ON | NSTALLATI ON
2.1 Pi pe Insul ation

.2.1.1 Cener al

Pi pe insulation shall be installed on all new aboveground hot and cold

pi peline systens as specified belowto forma continuous thermal retarder,
i ncluding straight runs, fittings and appurtenances unl ess specified
otherwise. Installation shall be with full length units of insulation and
using a single cut piece to conplete a run. Cut pieces or scraps abutting
each other shall not be used.

2.1.2 Pi pes Passing Through Walls, Roofs, and Fl oors
a. Pipe insulation shall be continuous through the sleeve.

b. An aluminumjacket with factory applied noisture retarder shall be
provi ded over the insul ation wherever penetrations require sealing.

c. Were penetrating interior walls, the alum num jacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

d. Were penetrating exterior walls, the alum num jacket required for
pi pe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

e. \Were penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
i nsulation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

2.1.3 Pi pes Passi ng Through Hangers

a. Insulation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insul ati on shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
the support shield, insulation inserts as specified below for
pi ping larger than 2 inches shall be installed.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MSS SP-69, and
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Section 15400 PLUMBI NG, GENERAL PURPOSE.

c. Horizontal pipes larger than 2 inches and below 60 degrees F
shal | be supported on hangers with the addition of a Type 40
protection shield in accordance with MSS SP-69. An insulation
insert of cellular glass or calciumsilicate shall be installed
above each shield. The insert shall cover not less than the
bottom 180 degree arc of the pipe. Inserts shall be the sane
t hi ckness as the insulation, and shall extend 2 inches on each end
beyond the protection shield. Wen insulation inserts are
required per the above, and the insulation thickness is |less than
1 inch, wooden or cork dowels or blocks nmay be installed between
the pipe and the shield to prevent the weight of the pipe from
crushing the insulation, as an option to installing insulation
inserts. The insulation jacket shall be continuous over the
wooden dowel, wooden bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
riser clanps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360 degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
insert shall cover the 360 degree arc of the pipe. Inserts shal
be the sane thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed
bet ween the pipe and the shield to prevent the hanger from
crushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden bl ock, or insulation insert. The
vertical weight of the pipe shall be supported with hangers
| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe which are directly clanped to the pipe, penetrating the pipe
i nsulation. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a simlar service.

e. Inserts shall be covered with a jacket naterial of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal | overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible elastoneric cellular insulation shal
conformto ASTM C 1136, Type 1, and is allowed to be of a
different material than the adjoining insulation nmateri al

3.2.1.4 Fl exi bl e El astoneric Cellular Pipe Insulation

Fl exi bl e el astoneric cellular pipe insulation shall be tubular formfor
pi pe sizes 6 inches and |l ess. Type Il sheet insulation used on pipes

| arger than 6 inches shall not be stretched around the pipe. On pipes

| arger than 12 inches, adhere insulation directly to the pipe on the |ower
1/3 of the pipe. Seans shall be staggered when applying nultiple |ayers of
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i nsulation. Sweat fittings shall be insulated with mter-cut pieces the
sane size as on adjacent piping. Screwed fittings shall be insulated with
sl eeved fitting covers fabricated frommter-cut pieces and shall be
over | apped and seal ed to the adjacent pipe insulation

3.2.2 Aboveground Col d Pi pelines

The foll owi ng cold pipelines shall be insulated per Table I mnus 30
degrees to plus 60 degrees F

a. Refrigerant suction lines.
b. Chilled water.
c. Dual tenperature water, i.e. HVAC hot/chilled water.
d. Air conditioner condensate drains.
3.2.2.1 I nsul ati on Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

Runout s lin 1.25 - 2.5 - 5 - 8 in

Type of up to & 2in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger
Refri ger ant CG 1.5 1.5 1.5 1.5 1.5
suction FC 1.0 1.0 1.0 1.0 1.0
pi pi ng PF 1.0 1.0 1.0 1.0 1.0
PC 1.0 1.0 1.0 1.0 1.0
Chilled water CG 1.5 1.5 1.5 2.0 2.0 2.0
supply & FC 0.5 1.0 1.0 1.0 1.0 1.0
return & dual PF 1.0 1.0 1.0 1.0 1.0 1.0
tenp piping PC 1.0 1.0 1.0 1.0 1.0 1.0

*When runouts to terminal units exceed 12 feet, the entire | ength of runout
shal|l be insulated like nmain feed pipe.

LECGEND

PF - Phenolic Foam

CG - Cellular dass

M- - M neral Fiber

FC - Flexible Elastoneric Cellular
PC - Pol yi socyanurate Foam

3.2.2.2 Jacket for Mneral Fiber, Cellular @ ass, Phenolic Foam and
Pol yi socyanurate Foam I nsul ated Pi pe
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Insulation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket.

3.2.2.3 Insulation for Straight Runs (Mneral Fiber, Cellular d ass
Phenol i ¢ Foam and Pol yi socyanur at e Foam

a. Insulation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with a vapor
retarder coating.

b. Longitudinal laps of the jacket naterial shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be seal ed per paragraph 3.2.2.3 e.

d. Factory self-sealing |ap systens may be used when t he anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The lap systemshall be installed in accordance
with manufacturer's recommendations. Stapler shall be used only
if specifically recomended by the manufacturer. Were gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating. Al
seans, except those on factory self-seal systens shall be coated
wi th vapor retarder coating.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing
it with adhesive, stapling, and coating with vapor retarder
coating. The patch shall extend not |less than 1-1/2 inches past
t he break.

g. At penetrations such as thernoneters, the voids in the insulation
shall be filled and seal ed with vapor retarder coating.

3.2.3 Aboveground Hot Pi pelines
The hot water pipelines above 60 degrees F shall be insulated per Table Il
3.2.3.1 I nsul ati on Thi ckness
I nsul ation thickness for hot pipelines shall be determ ned using Table 11
LEGEND:
PF - Phenol i c Foam

CG - Cellular dass
CS - CalciumSilicate
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M- - M neral Fiber

FC - Flexible Elastoneric Cellular
PL - Perlite

PC - Pol yi socyanurate Foam

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)
Type of Runout s lin 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 2in* | ess in in in | ar ger
Heat i ng hot CG 1.5 1.5 2.0 2.0 2.5 3.0
wat er, supply PF 0.5 1.0 1.0 1.0 1.0 1.5
& return, & VF 0.5 1.5 1.5 2.0 2.5 3.0
Heati ng oil CSs 1.0 1.5 2.0 2.5 2.5 3.0
(250 F nmax) PC 1.0 1.0 1.0 1.0 1.0 1.0

*  \Wien runouts to ternminal units exceed 12 feet, the entire length of runout
shal|l be insulated |like the nmain feed pipe.

** Applies to recirculating sections of service or donestic hot water systens
and first 8 feet fromstorage tank for non-recircul ati ng systens.

3.2.3.2 Jacket for Insulated Hot Pipe, Except Pipe Insulated with Flexible
El astomeric Cellul ar

I nsul ation shall be covered, in accordance with manufacturer's
recomendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3 Insulation for Strai ght Runs
a. Insulation shall be applied to the pipe with joints tightly butted.

b. Longitudinal laps of the jacket naterial shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inches wi de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive nmay be
omtted where pipe is conceal ed.

d. Factory self-sealing |ap systens may be used when the anbient
tenperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there i s nonadhesi on of
the system \Where gaps occur, the section shall be replaced or
the gap repaired by applying adhesi ve under the lap and then
stapl i ng.

e. Breaks and punctures in the jacket material shall be patched by
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3.

either wapping a strip of jacket material around the pipe and
securing with adhesive and staple on 4 inch centers (if not
factory self-sealing), or patching with tape and sealing with a
brush coat of vapor retarder coating. Adhesive may be omitted
where pipe is concealed. Patch shall extend not less than 1-1/2
i nches past the break

3 DUCT | NSULATI ON | NSTALLATI ON

Except for oven hood exhaust duct insulation, corner angles shall be
installed on external corners of insulation on ductwork in exposed finished
spaces before covering with jacket. Air conditioned spaces shall be
defined as those spaces directly supplied with cooled conditioned air (or
provided with a cooling device such as a fan-coil unit) and heated
conditioned air (or provided with a heating device such as a unit heater
radi ator or convector).

.4 EQUI PVENT | NSULATI ON | NSTALLATI ON

4.1 Cener al

Renovabl e insul ation sections shall be provided to cover parts of equi pment
whi ch nmust be opened periodically for nmaintenance including vessel covers,
fasteners, flanges and accessories. FEquipnent insulation shall be omtted
on the foll ow ng:

a. Handhol es.

b. Boiler manhol es.

c. (Ceanouts.

d. ASME stanps.

e. Manufacturer's nanepl at es.

3.4.2 I nsul ation for Cold Equi prent

Col d equi pment bel ow 60 degrees F: Insulation shall be furnished on
equi prent handl i ng nmedi a bel ow 60 degrees F including the foll ow ng:

a. Refrigeration equipnment parts that are not factory insul ated.
b. Drip pans under chilled equipnent.

c. Duct nounted coils.

d. Air handling equipnent parts that are not factory insul ated.

e. Expansion and air separation tanks.

3.4.2.1 I nsul ation Type

Insulation shall be suitable for the tenperature encountered. Thicknesses
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shal |

a.

be as foll ows:

Equi prnent handl i ng nedi a between 35 and 60 degrees F. 1.5 inch
thick cellular glass, 1 inch thick flexible elastoneric cellular
1 inch thick phenolic foam or 1 inch thick polyisocyanurate foam

Equi prent handl i ng nedi a between 0 degree F and 34 degrees F. 3
inch thick cellular glass, 1 1/2 inch flexible elastoneric
cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch thick
pol yi socyanurate foam

Equi prent handl i ng nedi a between mnus 30 degrees F and 1 degree
F: 3 1/2 inch thick cellular glass 1 3/4 inch thick flexible

el astoneric cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch
t hi ck pol yi socyanurate foam

End of Section --
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SECTI ON 15400

PLUMBI NG, GENERAL PURPCSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

MBHVAC

extent referenced. The publications are referred to in the text by basic

desi gnation only.
Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 700 (1995; Apx C) Specifications for
Fl uorocarbon and Ot her Refrigerants

ARl 1010 (1994) Sel f-Contained, Mechanically
Refrigerated Drinki ng-Water Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Zz21.10.1 (1993; Zz21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. |, Storage Water
Heaters with Input Ratings of 75,000 Btu

Per Hour or Less

ANSI Z21.10.3 (1998) Gas Water Heaters Vol. |11, Storage
Water Heaters with Input Ratings Above

75,000 Btu Per Hour, Circulating and
| nst ant aneous Water Heaters

ANSI Z21. 22 (1986; Z21.22a) Relief Valves and

Aut omati ¢ Gas Shut of f Devi ces for Hot

Wat er Supply Systens

ANSI Z21.56 (1994; Zz21.56a) Gas-Fired Pool Heaters
ANS| Zz358.1 (1998) Energency Eyewash and Shower
Equi pnent

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 105/ A 105M (1998) Carbon Steel Forgings for Piping

Appli cations

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

193/ A 193M

515/ A 515M

516/ A 516M

518/ A 518M

536

733

888

32

42

43

75

75M

88

88M

111

111M

117

152

152M

and Nuts

(1999a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

(1989; R 1997) Pressure Vessel Pl ates,
Carbon Steel, for Internmediate- and

Hi gher - Tenperature Service

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and

Lower - Tenperature Service

(1999) Corrosion-Resistant High-Silicon
I ron Castings

(1984; R 1999el) Ductile Iron Castings

(1999) Wl ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(1998el ) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(1996) Sol der Met al

(1998) Seanl ess Copper Pipe, Standard Sizes

(1998) Seanl ess Red Brass Pi pe, Standard
Si zes

(1999) Seanl ess Copper Tube

(1999) Seanl ess Copper Tube (Metric)
(1999) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Water Tube (Metric)

(1998) Copper and Copper-Al |l oy Seanl ess
Condenser Tubes and Ferrul e Stock

(1998) Copper and Copper-Al |l oy Seanl ess
Condenser Tubes and Ferrule Stock (Metric)

(1997) Operating Salt Spray (FOG Apparatus

(1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar (Metric)
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ASTM B 306 (1999) Copper Drai nage Tube (DW)

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM B 584 (1998a) Copper Alloy Sand Castings for
CGeneral Applications

ASTM B 813 (1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

ASTM B 828 (1998) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1053 (1990; R 1995el) Borosilicate d ass Pipe

and Fittings for Drain, Waste, and Vent
(DW) Applications

ASTM D 638 (1999) Tensile Properties of Plastics

ASTM D 638M (1998) Tensile Properties of Plastics
(Metric)

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic

Fi | m and Sheeting

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and
Extrusi on Materials

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 2235 (1996a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

ASTM D 2239 (1999) Pol yethyl ene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Di anet er

ASTM D 2241 (1999a) Poly(Vinyl Chloride) (PVQ

Pressure-Rated Pi pe (SDR Series)
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ASTM D 2447

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

2464

2466

2467

2485

2564

2657

2661

2665

2672

2683

2737

2822

2846/ D 2846M

2855

2996

3035

(1999) Pol yethyl ene (PE) Plastic Pipe,
Schedul es 40 and 80, Based on CQutside
D anet er

(1999) Threaded Pol y(Vinyl Chloride) (PVOQ
Pl astic Pipe Fittings, Schedule 80

(1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

(1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

(1991; R 1996) Eval uating Coatings for
H gh Tenperature Service

(1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

(1997ael) Acrylonitril e-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

(1998) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

(1996a) Joints for I PS PVC Pipe Using
Sol vent Cenent

(1998) Socket-Type Pol yethylene Fittings
for Qutside Dianeter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

(1999) Pol yethyl ene (PE) Plastic Tubing
(1991; R 1997el) Asphalt Roof Cenent

(1999) Chlorinated Pol y(Vinyl Chloride)
(CPVC) Plastic Hot- and Col d-VWater
Di stribution Systens

(1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

(1995) Fil anent-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resin) Pipe

(1995) Pol yethyl ene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

3122

3138

3139

3212

3261

3308

3311

4060

4101

4551

96

409

437

438

439

D anet er

(1995) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

(1995) Sol vent Cenents for Transition

Joi nt s Between

Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure
Pi pi ng Conponents

(1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

(1997) Butt Heat Fusion Pol yethyl ene (PE)
Plastic Fittings for Pol yethyl ene (PE)
Pl astic Pi pe and Tubi ng

(1997) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(1995) Abrasion Resistance of Organic
Coatings by the Taber Abraser

(1999) Propylene Plastic Injection and
Extrusi on Materials

(1996) Pol y(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed Wat er - Cont ai nnent
Menbr ane

(1998) ASTM Ther noneters

(1995) Water Vapor Transni ssion of
Materi al s

(1999a) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1999) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1999) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(1999) Socket-Type Chlorinated Pol y(Vinyl
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Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

ASTM F 441/ F 441M (1999) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

ASTM F 442/ F 442M (1999) Chlorinated Pol y(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 493 (1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

ASTM F 628 (1999el) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

ASTM F 877 (2000) Standard Specification for
Crosslinked Pol yethylene (PEX) Plastic
Hot- and Cold Water Distribution Systens

ASTM F 891 (1998el ) Coextruded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe with a Cellular Core

ASTM F 1290 (1998a) El ectrofusion Joining Polyolefin
Pi pe and Fittings

ASTM F 1760 (1997) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 34 (1997) Number Designation and Safety
C assification of Refrigerants

ASHRAE 90. 1 (1989; 90.1b; 90.1c; 90.1d; 90.1le; 90.1g;
90. 1i; 90.1l1-1995; 90.1m 1995; 90.1n-1997)
Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buil dings
ASME | NTERNATI ONAL ( ASME)
ASME Al112.1.2 (1991; R 1998) Air Gps in Plunbing Systens

ASME Al12.6. 1M (1997) Supports for O f-the-Fl oor Pl unbing
Fi xtures for Public Use

ASME Al12.14.1 (1975; R 1998) Backwater Val ves
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ASME Al12.18. 1M (1996) Plunbing Fixture Fittings

ASME Al12.19. 1M (1994; R 1999) Enanel ed Cast Iron Pl unbing
Fi xtures

ASME Al12.19.2M (1998) Vitreous China Plunbing Fixtures

ASME Al12.19. 3M (1987; R 1996) Stainless Steel Plunbing
Fi xtures (Designed for Residential Use)

ASME Al12.19. 4M (1994; Errata Nov 1996) Porcel ai n Enanel ed
Formed Steel Plunbing Fixtures

ASME Al12.21. 1M (1991; R 1998) Fl oor Drains

ASME Al12.21.2M (1983) Roof Drains

ASME Al12. 36. 2M (1991; R 1998) C eanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 4 (1998) Gray Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

ASME B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995; B16.22a1998) Wought Copper and

Copper Alloy Solder Joint Pressure Fittings

ASME B16. 23 (1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

ASME B16. 24 (1991; R 1998) Cast Copper Alloy Pipe
Fl anges, O ass 150, 300, 400, 600, 900,
1500, and 2500, and Flanged Fittings,
Cl ass 150 and 300

ASME B16. 29 (1994) Wought Copper and W ought Copper
Al'l oy Sol der Joint Drainage Fittings - DW
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

B16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

B31.1 (1998) Power Piping

B31.5 (1992; B31.5al1994) Refrigeration Piping

B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1
- Basic Coverage

BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

CsDh- 1 (1998) Controls and Safety Devices for
Automatically Fired Boilers

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUVBI NG AND SANI TARY
RESEARCH( ASSE)

1001 (1990) Pipe Applied Atnospheric Type
Vacuum Br eakers

1002 (1986) Water Cl oset Flush Tank Ball Cocks

1003 (1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

1005 (1986) Water Heater Drain Valves -
3/4-1nch Iron Pipe Size

1006 (1989) Residential Use (Househol d)
Di shwashers

1011 (1995) Hose Connection Vacuum Breakers

1012 (1995) Backflow Preventers with
I nt ernedi at e At nospheric Vent

1013 (1993) Reduced Pressure Principle Backfl ow
Preventers

1018 (1986) Trap Seal Priner Valves Water
Supply Fed

1020 (1998) Pressure Vacuum Breaker Assenbly

(Recommended for CQutdoor Usage)
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ASSE

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

1037

(1990; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for
Pl unbi ng Fi xtures

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

EVW

B300

B301

C105

C203

C606

Cr00

D100

MO

(1999) Standard Met hods for the
Exani nati on of Water and Wast ewat er

(1999) Hypochlorites

(1992; Addenda B30la - 1999) Liquid
Chl ori ne

(1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

(1997; addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Steel
Water Pipelines - Enanel and Tape -

Hot - Appl i ed

(1997) G ooved and Shoul dered Joints

(1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case

(1996) Wel ded Steel Tanks for Water Storage

(1973) Manual: Water Chlorination
Princi ples and Practices

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS A5. 8

AWS B2. 2

Cl SPI

Cl SPI

Cl SPI

(1992) Filler Metals for Brazing and Braze
Wel di ng

(1991) Brazing Procedure and Perfornmance
Qualification

CAST IRON SO L PIPE I NSTI TUTE (CI SPI)

301

310

HSN- 85

(1997) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

(1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings
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CODE OF FEDERAL REGULATI ONS ( CFR)

10 CFR 430 Energy Conservation Program for Consuner
Product s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conponents of Coatings

PL 93-523 (1974; Amended 1986) Safe Drinking Water
Act

COWMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-240 (Rev A; Canc. Notice 1) Shower Head, Ball
Joi nt

CI D A-A-50012 (Basic) Garbage Disposal Mchine,
Conmmer ci al

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA Tube Handbook (1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)
FCCCHR- 01 (1993) Manual of Cross-Connection Control

HYDRAULI C | NSTI TUTE (HI)

H 1.1-1.5 (1994) Centrifugal Punps
| NTERNATI ONAL ASSCCI ATI ON OF PLUMBI NG AND MECHANCI AL OFFI CI ALS
(1 APND)
| APMO Z124. 1 (1995) Plastic Bathtub Units
| APMO Z124. 3 (1995) Plastic Lavatories
| APMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats
| APMO Z124.9 (1994) Plastic Urinal Fixtures

| NTERNAL CODE COUNCI L (1 CC)

CABO A117.1 (1998) Accessi ble and Usabl e Buil di ngs and
Facilities

| CC Pl umbi ng Code (2000) International Plunbing Code (1PC

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)
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MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 44 (1996) Steel Pipeline Flanges

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Valves

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 31 (1997; TIA 97-1) Installation of GO
Bur ni ng Equi pnent

NFPA 54 (1999) National Fuel Gas Code

NFPA 90A (1999) Installation of Air Conditioning
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1.

and Ventilating Systens
NSF | NTERNATI ONAL ( NSF)

NSF 3 (1996) Commerci al Spray-Type Di shwashi ng
and d asswashi ng Machi nes

NSF 5 (1992) Water Heaters, Hot Water Supply
Boi l ers, and Heat Recovery Equi pnent

NSF 14 (1999) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

PPFA- 01 (1999) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors wth Appendi x of
Sizing and Installation Data
PDI WH 201 (1992) Water Hammer Arresters
SCCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 1508 (1997) Hose d anps
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 5/ NACE 1 (1994) White Metal Blast d eaning

UNDERWRI TERS LABCRATORI ES (UL)

UL 174 (1996; Rev thru Cct 1999) Househol d

El ectric Storage Tank Water Heaters
UL 430 (1994; Rev thru Nov 1996) Waste Disposers
UL 732 (1995; Rev thru Jan 1999) Ql-Fired

Storage Tank Water Heaters

UL 749 (1997; Rev thru Feb 1999) Househol d
Di shwashers

UL 921 (1996) Commercial Electric D shwashers

2 STANDARD PRODUCTS
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Specified materials and equi pnment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fi ed equi pnent shall essentially duplicate equipnent that has
perforned satisfactorily at |least two years prior to bid opening.

1.3 ELECTRI CAL WORK

Mot ors, notor controllers and nmotor efficiencies shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, I NTERIOR  Electrica

not or-driven equi pnent specified herein shall be provided conplete with
notors. Equi pnent shall be rated at 60 Hz, single phase, ac unless

ot herwi se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawings, a nmotor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thernal -overl oad protection in each ungrounded conductor
auxiliary contact, and other equipnent, at the specified capacity, and

i ncludi ng an al |l owabl e service factor

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Pl unbi ng System G WA

Detail drawi ngs consisting of illustrations, schedules,
performance charts, instructions, brochures, diagrans, and other
information to illustrate the requirenments and operati ons of each

system Detail drawings for the conplete plunbing system

i ncluding piping |layouts and | ocati ons of connections; dinensions
for roughing-in, foundation, and support points; schenmatic
diagrans and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include |Ioadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scale.

El ectrical Schematics; G WA

Compl ete el ectrical schematic lineless or full line

i nterconnection and connection di agram for each piece of
mechani cal equi pnent having nore than one automatic or manua
el ectrical control device

SD- 03 Product Data

Wl di ng; G WA
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A copy of qualified procedures and a |list of names and
identification synbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedul e; G WA

Catal og cuts of specified plunmbing fixtures, valves and rel ated
pi pi ng .

SD-07 Certificates
Mat eri al s and Equi pnent; G WA

Where naterials or equipnent are specified to conply with

requi renents of AGA, ASME, or NSF proof of such conpliance shal

be included. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate may be submtted froman approved, nationally

recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the

requi renents and testing nethods of the specified agency. Were
equi pnent is specified to conformto requirenents of the ASME
Boi l er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

1.5 PERFORMANCE REQUI REMENTS
1.5.1 Wel di ng
Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and
wel ders shall be qualified in accordance with ASME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, nmay be accepted as permtted by ASVE B3l. 1.
1.6 REGULATORY REQUI REMENTS
Pl unbi ng work shall be in accordance with | CC Pl unbi ng Code.
1.7 PRQJECT/ SI TE CONDI TI ONS
The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.
PART 2 PRODUCTS
2.1 MATERI ALS
Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe

fittings shall be conpatible with the applicable pipe nmaterials.

2.1.1 Pi pe Joint Materials
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2.

Joi nts and gasket materials shall conformto the follow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: ClISPI 310

b. Coupling for Steel Pipe: AWWA C606.

c. Flange Gaskets: Gaskets shall be nade of non-asbestos naterial in
accordance with ASME B16.21. GCaskets shall be flat, 1/16 inch thick, and
contain Aramd fibers bonded with Styrene Butadi ene Rubber (SBR) or Nitro
But adi ene Rubber (NBR). Gaskets shall be the full face or self centering
flat ring type. Gaskets used for hydrocarbon service shall be bonded with
NBR.

d. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

e. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

f. Brazing Flux: Flux shall be in paste or liquid formappropriate for
use with brazing material. Flux shall be as follows: |ead-free; have a
100 percent flushable residue; contain slightly acidic reagents; contain
pot assi um bori des; and contain fluorides.

g. Solder Material: Solder netal shall conformto ASTM B 32.

h. Solder Flux: Flux shall be liquid form non-corrosive, and conform
to ASTM B 813, Standard Test 1.

i. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic Pipe,
ASTM D 3308.

j. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and spi got
type and hubl ess type): ASTM C 564.

k. Rubber Gaskets for G ooved Pipe: ASTM D 2000, maxi nrumtenperature
230 degrees F.

I. Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

m Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

n. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 cl ass 150 and shall have the
manuf acturer's trademark affixed in accordance with MSS SP-25. Fl ange
material shall conformto ASTM A 105/ A 105M Blind flange material shall
conformto ASTM A 516/ A 516M col d service and ASTM A 515/ A 515M for hot
service. Bolts shall be high strength or internediate strength with
material conform ng to ASTM A 193/ A 193M

1.2 Pi pe Insul ation Materi al
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Insul ation shall be as specified in Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPCRTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
2.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |arger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves may be provided if the manufacturer
certifies that the valves neet the perfornance requirenents of applicable
MSS standard. Valves shall conformto the foll ow ng standards:

Description St andard
Butterfly Val ves MBS SP- 67

Cast-lron Gate Val ves, Flanged and

Thr eaded Ends MBS SP-70

Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71

Bal | Valves with Flanged Butt-Wel di ng Ends

for General Service MBS SP- 72

Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MBS SP-110
Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
Steel Valves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Flanged and MBS SP- 85
Thr eaded Ends

Backwat er Val ves ASME Al12.14.1
Vacuum Rel i ef Val ves ANSI Z21. 22
Wat er Pressure Reduci ng Val ves ASSE 1003
Water Heater Drain Valves ASSE 1005

Trap Seal Primer Val ves ASSE 1018
Tenperature and Pressure Relief Valves ANSI Z21. 22
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Description St andard

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD- 1

for Automatically Fired Hot

Water Boil ers Safety Code No., Part CW
Article 5

2.3.1 Rel i ef Val ves

Water heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature elenent of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi num capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systenms where the

maxi mumrate of heat input is |less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief
val ve shall be the size of the valve outlet.

. 3.2 Thernostatic M xing Val ves

M xi ng val ves, thernostatic type, pressure-bal anced or conbination
thernostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the m xing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check val ves, unions, and sedi ment strainers
on the inlets. Mxing valves shall nmaintain water tenmperature within 5
degrees F of any setting.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Valves shall be installed with
control no | ower than the val ve body.

1.1 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The
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hot -wat er and col d-wat er pi ping system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and nmi ntenance without interfering with
operation of other equiprment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danmage to building, piping, wiring, or

equi pnment as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi prent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and nechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi pnent .

3.1.1.4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui |l di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines nay be taken fromtop, bottom or side of mmin, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to permt not |less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be pernmitted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4

i nches and smaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six dianmeters of the pipe. Bent pipe showi ng kinks, winkles,
flattening, or other malfornmations will not be acceptable.

3.1.1.5 Pi pe Drains
Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewabl e

seat and ball val ve ahead of hose bibb. At other |ow points, 3/4 inch
brass plugs or caps shall be provided. D sconnection of the supply piping
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at the fixture is an acceptable drain
3.1.1.6 Expansi on and Contracti on of Piping

Al l onance shall be nmade throughout for expansion and contracti on of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts fromnmains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion wi thout
straining. |f nechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction may be
al | owed pendi ng approval of Contracting Oficer.

3.1. 2 Joints

Installation of pipe and fittings shall be nmade in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernitted. Joints shall be
made up with fittings of conpatible material and made for the specific

pur pose i ntended.

3.1. 2.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only nmle pipe threads shall be coated with graphite or
wi th an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.2.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinmensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves nmade in the field shall be neasured using a "go/no-go" gauge,
verni er or dial caliper, or narrowland mcrometer. Goove w dth and

di mensi on of groove fromend of the pipe shall be measured and recorded for
each change in grooving tool setup to verify conpliance with coupling
manufacturer's tolerances. G ooved joints shall not be used in conceal ed

| ocati ons.

3.1.2.3 Uni ons and Fl anges
Uni ons, flanges and nechani cal couplings shall not be concealed in walls,

ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger

SECTI ON 15400 Page 19



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

3.1.2.4 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling nmanufacturer's
instructions. G ooved fittings, couplings, and grooving tools shall be
products of the sane manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
verni er or dial caliper, narrowland nicroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal
be nmeasured and recorded for each change in grooving tool setup to verify
conpliance with coupling nanufacturer's tolerances. G ooved joints shal
not be used in conceal ed | ocations.

3.1.2.5 Copper Tube and Pi pe
The tube or fittings shall not be anneal ed when naki ng connecti ons.

a. Brazed. Brazed joints shall be nmade in conformance with AWS B2. 2,
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for all pipe

sizes. Copper to copper joints shall include the use of copper-phosphorus
or copper-phosphorus-silver brazing nmetal without flux. Brazing of
dissimlar metals (copper to bronze or brass) shall include the use of flux

with either a copper-phosphorus, copper-phosphorus-silver or a silver
brazing filler netal.

b. Soldered. Soldered joints shall be nmade with flux and are only
acceptable for piping 2 inches and smaller. Soldered joints shall conform
to ASME B31.5 and CDA Tube Handbook

c. Copper Tube Extracted Joint. An extracted nechanical joint nay be
made in copper tube. Joint shall be produced with an appropriate tool by
drilling a pilot hole and drawi ng out the tube surface to forma collar
havi ng a m ni nrum hei ght of three times the thickness of the tube wall. To
prevent the branch tube from being inserted beyond the depth of the
extracted joint, dinpled depth stops shall be provided. Branch tube shal
be notched for proper penetration into fitting to assure a free flow joint.

Extracted joints shall be brazed in accordance wi th NAPHCC Pl unbi ng Code
using B-cup series filler nmetal in accordance with MBS SP-73. Sol dered
extracted joints will not be permtted.

3.1.3 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be made
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Wterways shall have netal
connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insul ator specifically designed
to prevent current flow between dissimlar netals. Dielectric flanges
shal |l neet the performance requirenments described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.
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3.

1.4 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per nanent
| ocati on.

.1.4.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pi pe passing through concrete slab on grade, except where penetrating
a nenbrane waterproof floor. A nodular mechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal i ng of annul ar space between pipe and sl eeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
t he annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recommended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural nenbers, except where indicated or approved.

Rect angul ar and square openings shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a mninumof 4

i nches above the finished floor. Unless otherw se indicated, sleeves shal
be of a size to provide a mnimumof 1/4 inch cl earance between bare pipe
or insulation and inside of sleeve or between insulation and inside of

sl eeve. Sleeves in bearing walls and concrete slab on grade fl oors shal

be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
may be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annular
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants confornmng to ASTM C 9.
The annul ar space between pi pe and sl eeve, between bare insulation and

sl eeve or between jacket over insulation and sleeve shall not be sealed for
interior walls which are not designated as fire rated.

.1.4.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 16 ounce copper
flashing, each within an integral skirt or flange. Flashing shall be
suitably formed, and the skirt or flange shall extend not |ess than 8 inches
fromthe pipe and shall be set over the roof or floor menbrane in a solid
coating of bitum nous cenent. The flashing shall extend up the pipe a

m ni mum of 10 inches. For cleanouts, the flashing shall be turned down

into the hub and caul ked after placing the ferrule. Pipes passing through
pi tched roofs shall be flashed, using lead or copper flashing, with an
adjustable integral flange of adequate size to extend not less than 8
inches fromthe pipe in all directions and | apped into the roofing to
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provide a watertight seal. The annular space between the flashing and the
bare pi pe or between the flashing and the netal -jacket-covered insul ation
shal |l be sealed as indicated. Flashing for dry vents shall be turned down
into the pipe to forma waterproof joint. Pipes, up to and including 10

i nches in dianeter, passing through roof or floor waterproofing nenbrane
may be installed through a cast-iron sleeve with caul ki ng recess, anchor

| ugs, flashing-clanp device, and pressure ring with brass bolts. Flashing
shield shall be fitted into the sl eeve clanping device. Pipes passing

t hrough wal | wat er proofi ng nenbrane shall be sl eeved as described above. A
wat er proofi ng cl anpi ng flange shall be installed.

3.1.5 Supports
3.1.5.1 Cenera

Hangers used to support piping 2 inches and |arger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckli ng,
swayi ng, and undue strain. Piping subjected to vertical nmovenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of nultiple pipe runs on a conmon base nenber, a clip or clanp
shal | be used where each pipe crosses the base support menber. Spacing of
t he base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.5.2 Pi pe Hangers, lInserts, and Supports

Install ati on of pipe hangers, inserts and supports shall conformto MS
SP-58 and MSS SP-69, except as nodified herein

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustnent may be used if
they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanmps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furni shed by the manufacturer.

Fiel d-fabricated Cclanmp bodies or retaining devices are not acceptable.

e. Type 20 attachments used on angl es and channels shall be furnished
wi th an added mal | eabl e-iron heel plate or adapter

f. Type 24 may be used only on trapeze hanger systens or on fabricated
frames.

g. Type 39 saddles shall be used on insulated pipe 4 inches and | arger

when the tenperature of the mediumis 60 degrees F or higher. Type 39
saddl es shall be welded to the pipe.
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h. Type 40 shields shall
(1) Be used on insulated pipe |ess than 4 inches.

(2) Be used on insulated pipe 4 inches and | arger when the
tenperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 8 pcf or greater

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shall be
spaced not over 5 feet apart at valves. Qperating tenperatures in
det erm ni ng hanger spacing for PVC or CPVC pi pe shall be 120 degrees F for
PVC and 180 degrees F for CPVC. Horizontal pipe runs shall include
al | owances for expansi on and contraction

j. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, at intervals of not nore than 15 feet nor nore than 8 feet
fromend of risers, and at vent term nations. Vertical pipe risers shal
i ncl ude al |l owances for expansion and contraction

k. Type 35 guides using steel, reinforced pol ytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudi nal pipe
noverrent. Slide materials shall be suitable for the system operating
tenperatures, atnospheric conditions, and bearing | oads encountered.
Lateral restraints shall be provided as needed. Were steel slides do not
require provisions for lateral restraint the follow ng may be used:

(1) On pipe 4 inches and | arger when the tenperature of the mediumis
60 degrees F or higher, a Type 39 saddle, welded to the pipe, nay freely
rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate

(3) On pipe 4 inches and larger carrying nmediumless that 60 degrees
F a Type 40 shield, attached to the pipe or insulation, may freely rest on
a steel plate.

I. Pipe hangers on horizontal insulated pipe shall be the size of the
outsi de dianeter of the insulation. The insulation shall be continuous
t hrough the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle, welded to the
gui de structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 4 inches or by an anpunt
adequate for the insulation, whichever is greater

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe except
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3.

where otherwi se required in the control of expansion/contraction
.1.6 Wel ded I nstallation

Pl unbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be made with welding fittings only; mtering or notching pipe
to formelbows and tees or other sinilar type construction will not be
permtted. Branch connection may be nmade with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnment, heat treatnment, and

i nspection of weld shall conformto ASME B31.1. Wl d defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renmoved and rewel ded. After filler nmetal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have |lost any of their coating shall not be used.

.2 | DENTI FI CATI ON SYSTEMS
2.1 Pi pe Col or Code Marking

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

.3 PAI NTI NG

Pai nti ng of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG
GENERAL.

.4  TESTS

4.1 Pl unbi ng Syst em

The followi ng tests shall be perforned on the plunbing systemin accordance
with | CC Pl unbi ng Code

a. Drainage and Vent Systens Tests.

b. Water Supply Systens Tests.

3.4.2 Def ective Work

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new naterials. Caul king of

screwed joints or holes will not be acceptable.

5 TABLES
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TABLE |

Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

MBHVAC

10

11

12

Grooved pi pe couplings, ferrous and
non-ferrous pipe ASTM A 536
and ASTM A 47/ A 47M

Ductile iron grooved joint fittings
for ferrous pipe ASTM A 536

and ASTM A 47/ A 47M for use with
Item5

Bronze sand casting grooved joint
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

W ought copper grooved joint pressure
pressure fittings for non-ferrous pipe
ASTM B 75 C12200,

ASTM B 152, ASTM B 152M (C11000,

ASME B16. 22

ASMVE B16.22 for use with Itemb5

Mal | eabl e-iron threaded fittings,
gal vani zed ASME B16. 3
for use with Item 10

St eel pipe, seanl ess gal vani zed,
ASTM A 53/ A 53M Type S, Grade B

Seam ess red brass pipe, ASTM B 43
Bronzed flanged fittings,

ASME B16.24 for use

with Itens 11 and 14

Cast copper alloy solder joint
pressure fittings, ASME B16. 18
for use with Item 14

Seamrl ess copper pipe, ASTM B 42

Cast bronze threaded fittings,
ASME B16. 15

Copper drai nage tube, (DW),
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

ASTM B 306

13 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29

14 Cast copper alloy sol der joint X X X X X
drai nage fittings, DW,
ASME B16. 23

15 Acrylonitril e-Butadiene-Styrene (ABS) X X X X X X
plastic drain, waste, and vent pipe
and fittings ASTM D 2661,
ASTM F 628

16 Polyvinyl Chloride plastic drain, X X X X X X
wast e and vent pipe and fittings,
ASTM D 2665,
ASTM F 891, (Sch 40)
ASTM F 1760

17 Process glass pipe and fittings, X
ASTM C 1053

18 High-silicon content cast iron pipe X X X
and fittings (hub and spigot, and nechanical joint),
ASTM A 518/ A 518M

19 Pol ypropyl ene (PP) waste pipe and X
fittings, ASTM D 4101

20 Filanment-wound reinforced thernosetting X
resin (RTRP) pipe, ASTM D 2996

SERVI CE:

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings
Under gr ound Vent

- Aboveground Vent

- Interior Rainwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owgr ound

- Hard Tenper

*TmoO®m>
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

1 Malleable-iron threaded fittings, X X X X
a. @lvani zed, ASME B16. 3
for use with Item4a
b. Sane as "a" but not gal vani zed X
for use with Item4b

2 Gooved pipe couplings, ferrous pipe X X X
ASTM A 536 and
ASTM A 47/ A 47M non-ferrous
pi pe, ASTM A 536
and ASTM A 47/ A 47TM

3 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A 536
and ASTM A 47/ A 47M for use
with Item2

4 Steel pipe: X X X X
a. Seanl ess, gal vani zed,
ASTM A 53/ A 53M Type S, Grade B

b. Seanl ess, bl ack, X
ASTM A 53/ A 53M
Type S, Grade B

5 Seanl ess red brass pipe, X X X
ASTM B 43

6 Bronze flanged fittings, X X X
ASME B16. 24
for use with Itens 5 and 7

7 Seamnl ess copper pipe, X X X
ASTM B 42

8 Seanl ess copper water tube, X** X** X** X % *
ASTM B 88, ASTM B 88M

9 Cast bronze threaded fittings, X X X
ASME B16. 15 for use
with Itens 5 and 7

10 Wought copper and bronze sol der-j oi nt X X X X
pressure fittings,
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
ASMVE B16. 22 for
use with Itens 5 and 7
11 Cast copper alloy sol der-joint X X X X
pressure fittings,
ASME B16. 18
for use with Items 8 and 9
12 Bronze and sand castings grooved X X X
joint pressure fittings for non-
ferrous pi pe ASTM B 584,
for use with Item?2
13 Steel pipeline flanges, X X
MBS SP-44
14 Fittings: brass or bronze; X X
ASME B16. 15, and
ASME B16. 18
ASTM B 828
15 Carbon steel pipe unions, X X X
socket - wel di ng and t hreaded,
MBS SP- 83
16 WMall eable-iron threaded pipe X X
uni ons ASME B16. 39
17 Nipples, pipe threaded X X X
ASTM A 733
18 Crosslinked Pol yet hyl ene (PEX) X X

Pl astic Pipe ASTM F 877.

- Cold Water Aboveground
- Hot Water 180 degrees F Maxi num Aboveground
- Conpressed Air Lubricated
- Cold Water Service Bel owground
I ndicated types are mni numwall thicknesses.
** - Type L - Hard
*** - Type K - Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors
**** _ |n or under slab floors only brazed joints

o0 w>»
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-- End of Section --
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SECTI ON 15569

O L- FI RED FORCED HOT- WATER HEATI NG SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 801 (1992) Industrial Process/Power Generation
Fans: Specification Guidelines

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS| Z721. 13 (1991; Z21.13a; Z21.13b) Gas-Fired
Low Pressure Steam and Hot Water Boilers

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 105/ A 105M (1998) Carbon Steel Forgings for Piping
Appli cations

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts
and Nuts

ASTM A 193/ A 193M (1999a) Alloy-Steel and Stainless Stee
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 234/ A 234M (1999) Piping Fittings of Wought Carbon

Steel and Alloy Steel for Mderate and
H gh Tenperature Services

ASTM A 366/ A 366M (1997el) Steel, Sheet, Carbon
Col d-Rol l ed, Commercial Quality

ASTM A 515/ A 515M (1989; R 1997) Pressure Vessel Pl ates,
Carbon Steel, for Internedi ate- and
Hi gher - Tenperature Service

ASTM A 516/ A 516M (1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Moderate- and
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ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM F

536

653/ A 653M

32

62

75

75M

88

88M

813

828

27

34

155

401

596

1784

2000

872

Lower - Tenperature Service

(1984; R 1999el) Ductile Iron Castings
(1999a) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process
(1996) Sol der Met al

(1993) Conposition Bronze or Qunce Metal
Casti ngs

(1999) Seanl ess Copper Tube

(1999) Seanl ess Copper Tube (Metric)
(1999) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Water Tube (Metric)

(1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

(1998) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1998) Fireclay and Hi gh- Al unmi na
Refractory Brick

(1996) Structural Cay Load-Bearing Wall
Tile

(1997) Standard O assification of
Insulating Firebrick

(1991; R 1995el) Al um na and
Alunmina-Silicate Castable Refractories

(1991; R 1995) Reporting Results of
Anal ysi s of Water

(1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

(1999) Rubber Products in Autonotive
Appli cations

(1984; R 1990) Filter Units, Ar
Condi tioning: Viscous-I|npingenent Type,
Cl eanabl e
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ASTM

ASTM

ASTM

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

F 876 (1999a) Crosslinked Pol yethyl ene (PEX)
Tubi ng

F 1097 (1991; R 1996) Mortar, Refractory
(Hi gh-Tenperature, Air-Setting)

F 1139 (1988; R 1998) Standard Specification for
St eam Traps and Drains

ASME | NTERNATI ONAL ( ASME)

B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

B16. 3 (1998) Malleable Iron Threaded Fittings

B16. 4 (1998) Gray Iron Threaded Fittings

B16. 5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

B16. 9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

B16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

B19. 3 (1991; B19.3a; B19.3b) Safety Standard for
Conpressors for Process Industries

B31.1 (1998) Power Piping
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ASME B31.5 (1992; B31.5a1994) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a
Type - Elastic El enent

ASME BPV |V (1998) Boiler and Pressure Vessel Code;
Section |V, Heating Boilers

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1

- Basi c Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ASME CSD-1 (1998) Controls and Safety Devices for
Automatically Fired Boilers

ASME PTC 10 (1997) Conpressors and Exhausters
AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)
AWM C606 (1997) G ooved and Shoul dered Joints

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng
AVWS B2. 2 (1991) Brazing Procedure and Perfornance

Qualification
COWERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A-1419 (Rev D, Canc. Notice 1) Filter Elenent,
Air Conditioning (Viscous-Inpingenent and
Dry Types, Repl aceabl e)
COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
EXPASI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EJMA)
EJVMA Stds (1998; 7th Edition) EJMA Standards
HYDRONI CS | NSTI TUTE DI VI SI ON OF GAMA (HYI)
HYI - 01 (1998) I=B=R Ratings for Boilers,
Baseboard Radi ati on and Fi nned Tube

(Commercial) Radiation

HYI - 400 (1998) |=B=R Product Floor Heating
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Val ves
Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 31 (1997 TIA 97-1) Installation of Ol
Bur ni ng Equi pnent

NFPA 54 (1999) National Fuel Gas Code

NFPA 70 (1999) National Electrical Code

NFPA 211 (2000) Chi meys, Fireplaces, Vents, and

Sol id Fuel -Burning Appliances
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NFPA 8501 (1997) Single Burner Boiler Operation

UNDERWRI TERS LABCRATORI ES (UL)

UL 296 (1994; Rev Sep 1998) QI Burners

UL 726 (1995; Rev thru Jan 1999) Ql-Fired Boiler
Assenbl i es

UL 795 (1999) Commercial -l ndustrial Gas Heating
Equi pnent

UL 1738 (1993; Rev thru Mar 1998) Venting Systens
for Gas-Burning Appliances, Categories II,
11 and IV

UL Gas&O | Dir (1999) Gas and G| Equipnent Directory

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittals for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Heating System G WA
Piping Installation; G W

Detail drawi ngs consisting of equi pment |ayout including
installation details and electrical connection diagrans;
conbustion and safety control diagrans; ductwork | ayout show ng
the | ocation of supports and hangers, and piping | ayout show ng
the | ocation of guides and anchors, and typical support details.
Drawi ngs shall include any information required to denonstrate
that the system has been coordinated and will properly function as
a unit and shall show equi pnent relationship to other parts of the
wor k, including clearances required for operation and nmi nt enance.

SD- 03 Product Data
Manufacturer's Catalog Data;, G WA

Manuf acturer's catal og data shall be included with the detail
drawi ngs for the followi ng itens:

Boil ers

Fuel Burni ng Equi pnent
Conbusti on Control Equi pnent
Punps

Fittings and Accessories
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The data shall show nodel, size, options, etc., that are intended
for consideration. Data subnitted shall be adequate to
denonstrate conpliance with contract requirenents.

Spare Parts Data; G WA

Spare parts data for each different itemof nmaterial and

equi pnent, after approval of the detail drawi ngs and no later than
2 nonths prior to the date of beneficial occupancy. The data
shal |l include a conplete list of parts and supplies, with current
unit prices and source of supply, and a list of the parts
recomended by the nmanufacturer to be replaced after 1 and 3 years
of service

Tests; G WA

Proposed test schedules for the heating systemand fuel system
tests, at least 2 weeks prior to the start of related testing.

Ri gging Plan; G WA

A detailed rigging plan on how the Contractor intends to renove
the existing boiler and install the new boiler shall be subnmitted
for approval

SD- 06 Test Reports

Heating System Tests; G WA
Fuel System Tests; G WA

Test reports for the heating systemtests and the fuel system
test, upon conpletion of testing conplete with results.

SD-07 Certificates
Boi | er Em ssions

Witten certification by the boiler manufacturer that each boiler
furni shed conplies with Federal, state, and |local regulations for
em ssions. The certification shall also include a description of
appl i cabl e enission regul ati ons.

SD-10 Operation and Mai ntenance Data
Boi l er System G WA

Si x conplete nmanuals listing step-by-step procedures required for
system startup, operation, shutdown, and routine naintenance, at

| east 2 weeks prior to field training. The nmanuals shall include
the manufacturer's nane, nodel nunber, parts list, sinplified

wi ring and control diagrans, troubleshooting guide, and
recommended servi ce organi zation (including address and tel ephone
nunber) for each item of equipnent.
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1.3 GENERAL REQUI REMENTS
1.3.1 St andard Products

Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site

1.3.2 Asbest os Prohi bition
Asbest os and asbestos-contai ning products shall not be used.
1.3.3 Nanepl at es

Each naj or conponent of equi pment shall have the nmanufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber on a
pl ate secured to the equi pnent. Each pressure vessel shall have an
approved ASME stanp.

1.3.4 Equi prent Quards

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded in accordance with OSHA requirenents. High tenperature

equi prent and pi pi ng exposed to contact by personnel or where it creates a
potential fire hazard shall be properly guarded or covered with insulation
of a type specified.

1.3.5 Verification of Dinmensions
The Contractor shall become famliar with details of the work, verify

dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work or ordering any naterials.

1.3.6 Wel di ng
Boi | ers and pi ping shall be welded and brazed in accordance with qualified
procedures using perfornmance-qualified welders and wel di ng operators.
Procedures and wel ders shall be qualified in accordance with ASME BPV | X.

Wel di ng procedures qualified by others, and wel ders and wel di ng operators
qual i fied by another enployer may be accepted as permtted by ASME B31. 1.

1.4 PERM TS
It shall be the Contractor's responsibility to obtain all construction
permts and licenses required for the successful conpletion and startup of

t he project.

1.5 MANUFACTURER S SERVI CES
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Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installing, adjusting,
and testing of the equipnrent.

.6 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be protected fromthe
weat her, hunmidity and tenperature variations, dirt and dust, and ot her
cont am nant s.

PART 2 PRODUCTS

2.

1 BO LERS

Each boiler shall have the output capacity in British thermal units per
hour (Btuh) as indicated when fired with the specified fuels. The boiler
shal |l be furnished conplete with the oil burning equipnent, boiler fittings
and trim automatic controls, forced draft fan, electrical wring,

i nsul ation, piping connections, and protective jacket. The boiler shall be
conpl etely assenbled and tested at the nmanufacturer's plant. Boiler
auxiliaries including fans, notors, drives, and simlar equipnent shall be
provided with at |east 10 percent excess capacity to allow for field
variations in settings and to conpensate for any unforeseen increases in
pressure | osses in appurtenant piping and ductwork. However, the boiler
safety devices shall not be sized for a 10 percent excess capacity. The
boiler and its accessories shall be designed and installed to pernit ready
accessibility for operation, nmmintenance, and service. Boilers shall be
desi gned, constructed, and equi pped in accordance with ASVE BPV IV. Each
boil er shall be of the firetube type and designed for water service as
specified herein. The boiler capacity shall be based on the ratings shown
in HYl-01 or as certified by the American Boil er Manufacturers Association

1.1 Fi ret ube Boil er

Boi |l er shall be self-contained, four-pass, packaged type, conplete with al
accessories, nmounted on a structural steel base. Wen the boilers are
operating at nmaxi mum out put, the heat output rates shall not be greater
than 6,700 Btu/ hr per square ft of fireside heating surface.

. 1.2 Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified
maxi mum conti nuous capacity w thout damage or deterioration to the boiler
its setting, firing equipnment, or auxiliaries. The rated capacity shall be
the capacity at which the boiler will operate continuously while

mai ntai ning at | east the specified mninumefficiency. The boiler design
condi tions shall be as foll ows:

a. Boiler design pressure 30 psig.
b. Operating pressure at boiler outlet 10 psig.

c. Hot water tenperature 160 degrees F.

SECTI ON 15569 Page 9



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

d. Tenperature differential between boiler discharge and system
return 20 degrees F.

e. Water pressure drop 10 psig.

f. Qutdoor anbient air tenperature 98 degrees F (nax), 7 degrees F
(min).

g. Site elevation 135 feet.

h. Rated capacity 5,021,000 Btuh or 150 horsepower when fired with
#2 oil.

i. OI fired boilers with a capacity of greater than or equal to
300, 000 Btuh shall have a thernal efficiency of at |east 83
percent when fired at the nmaxi mum and m ni mumratings all owed by
the controls.

2.2 FUEL BURNI NG EQUI PMENT

Boi |l er shall be designed to burn comercial no. 2 oil. Each boiler shal
conply with Federal, state, and |ocal em ssion regul ations.

2.2.1 Bur ners
2.2.1.1 Ol-Fired Burners and Control s

Ql-fired burners and controls for oil-fired units firing No. 2 oil shal

be atomi zing, forced-draft type in conformance with UL 726. Gl -fired units
| ess than 12,500,000 Btuh input shall conformto ASME CSD-1. Turndown
range shall be 4:1 when firing #2 oil

2.2.1.2 Air Atom zer

Air atom zer shall be of the inside mx type utilizing air mxing with the
oil inside the nozzle. No noving parts shall be required within the

atom zer assenbly. Unit shall be capable of conpletely atonizing the oi

t hrough a mininum capacity range of 4 to 1 w thout changi ng nozzles or
sprayer plates and when supplied with air at a maxi mum pressure of 15
psig. Capacity of unit shall be adjustable. Unit shall be furnished with
a bl owout valve so that air nay be blown through the oil passages to clear
them of any accunulation. A diffuser designed to stabilize the flane shal
be nmounted near the furnace end of the atom zer in such a position that oi
will not strike it.

2.2.2 Draft Fans

Fans conformng to AMCA 801 forced-draft shall be furnished as an integra
part of boiler design. Fans shall be centrifugal w th backward-curved

bl ades or axial flow type. Each fan shall be sized for output volune and
static pressure rating sufficient for pressure | osses, excess air

requi renents at the burner, |eakages, tenperature, and el evation
corrections for worst anbient conditions, all at full conmbustion to neet
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net-rated output at normal firing conditions, plus an overall excess air
vol une of 10 percent against a 20 percent static overpressure. Noise

| evel s for fans shall not exceed 85 decibels in any octave band at a 3 foot
station. Forced draft fan bearings shall be air cool ed.

2.2.2.1 Draft Fan Control

Forced-draft centrifugal fans shall have inlet vane controls or shall have
vari abl e speed control where indicated. Inlet vanes shall be suitable for
use with conbustion control equipnrent.

2.2.2.2 Draft Fan Drives

Fans shall be driven by electric notors. Electric nmotor shall be totally
encl osed fan-cool ed, suitable for installation in a Class Il, Division 1,
Group F, hazardous location conformng to NFPA 70. Motor starter shall be
wat erti ght expl osi on-proof encl osure and shall be furnished with four
auxiliary interlock contacts.

2.2.3 Draft Danper

Boil ers shall be provided with automatic danpers, draft hoods, or
baronetric danpers as reconmended by the boiler nmanufacturer to nmaintain
proper draft in the boiler. Draft danper shall be provided in a convenient
and accessible location in the flue gas outlet fromthe boiler. Automatic
danper shall be arranged for autonatic operation by neans of a danper
regul at or.

2.3 COVBUSTI ON CONTROL EQUI PMENT

Conbustion control equi pment shall be provided as a systemby a single
manufacturer. Field installed automatic conmbustion control system shall be
installed in accordance with the manufacturer's reconmendati ons and under
the direct supervision of a representative of the control manufacturer. The
boil er water tenperature shall be controlled by a water tenperature
controller. The equipnent shall operate electrically.

2.3.1 El ectrical controls

El ectrical control devices shall be rated at 120volts and shall be
connected as specified in Section 16415 ELECTRI CAL WORK, | NTERI OR

2.3.2 Wat er Tenperature Controller

The controller shall be of sturdy construction and shall be protected

agai nst dust and danmpness. The thernostatic elenment shall be inserted in a
separ abl e socket installed in the upper part of the boiler near the water
outlet. Fixed position (on-off) and three position (high-Iow off)
controller shall operate on a 10 degree F differential over an adjustable
tenperature range of approxinmately 140 to 220 degrees F. Modul ating
controllers shall control the fuel burning equipnent to naintain set boiler
wat er tenperature within 2 percent.

2.3.3 Boi | er Conbustion Controls and Positioners
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a. QI fired boiler units shall be provided with nodul ating conbustion
controls with spark ignited No. 2 oil pilot. Modulating controls shall be
provided with a nmeans for nanually controlling the firing rate.

b. Mbdul ating control function shall be acconplished using positioning
type controls. Air flowratio and fuel control valve shall be controlled
by relative positions of operative levers on a jackshaft responding to a
wat er tenperature controller. Positioning type conbustion control
equi prent shall include draft controls with synchroni zed fuel feed and
conbustion air supply controls, and shall maintain the proper air/fue
ratio. The desired furnace draft shall be nmaintained within 0.01 inch of
wat er col um.

2.3. 4 Conbustion Safety Controls and Equi pment

Conbustion safety controls and equi pnment shall be UL |isted,

nm cr oprocessor-based distributed process controller. The system shal

i ncl ude nounting hardware, wiring and cabl es, and associ ated equi pnent.

The controller shall be nounted conpletely wred, progranmed, debugged, and
tested to performall of its functions. The controller shall process the
signals for conplete control and nonitoring of the boiler including
provision for a slow wormup of a cold boiler. This shall include

mai nt ai ni ng boiler status, starting and stopping all control functions,
sequenci ng control functions and signaling alarmconditions. The program
shal | be docurmented and include cross references in description of coils
and contacts. Mcroprocessor shall be able to performself diagnostics and
contain a nessage center to provide operator with status and failure node
information. Controllers for each boiler shall be nounted on a separate,
free standi ng panel adjacent to the boiler or for packaged boilers on the
boi |l er supporting structure. Control systenms and safety devices for
automatically fired boilers shall conformto ASME CSD-1. Electrica
conbustion and safety controls shall be rated at 120 volts, single phase,
60 Hz and shall be connected as specified in Section 16415 ELECTRI CAL WORK
INTERFOR. A 4 inch diameter alarmbell shall be provided and shall be

| ocated where indicated or directed. The alarmbell shall ring when the

boiler is shut down by any safety control or interlock. Indicating lights
shal |l be provided on the control panel. A red light shall indicate flane
failure, and a green light shall indicate that the nain fuel valve is open

The foll owi ng shutdown conditions shall require a manual reset before the
boil er can automatically recycle:

a. Flame failure.

b. Failure to establish pilot flane.
c. Failure to establish main flame.
d. Supplenentary | ow water cutoff.
e. High tenperature cutoff.

2.3.4.1 Low wat er Cut of f
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Low water cutoff shall be float actuated switch or electrically actuated
probe type | owwater cutoff. Float chanber shall be provided with a

bl ow- down connection. Cutoff shall cause a safety shutdown and sound an
al arm when the boiler water |evel drops below a safe minimumlevel. A
safety shutdown due to | ow water shall require manual reset before
operation can be resuned and shall prevent recycling of the burner. The
cutoff shall be in strict accordance to the |atest version of code, ASMVE
CSD-1 Controls and Safety Devices for Automatically Fired Boilers.

c. Supplementary Low Water Cutoff: Supplenentary | ow water cutoff of
the electrically operated probe type or float activated type shall be
provided in addition to the | owwater cutoff required above on each boiler

Suppl ementary | owwater cutoff shall be nmounted directly in the boiler
shel |l and shall be set below the | owwater cutoff required above.

2.3.4.2 Water Flow Interl ock

Hot water boiler limt controls shall be provided to include protection for
| ow boiler water flow and hi gh boiler water tenperature. The limt
controls shall be interlocked with the conbustion control systemto effect
boil er alarm and shutdown. The controls shall not allow boiler startup

unl ess hot water flow is proven.

2.4 PUVPS
2.4.1 Fuel G| Punping and Heating Sets

The integrated, shop-fabricated oil punping shall be UL approved. Two
positive displacenment oil neters shall be provided. One neter shall be

| ocated on the fuel supply line. The other neter shall be |ocated on the
fuel return line. Fuel punmp shall be electric-nmotor driven with a capacity
of approximately tw ce the maxi num burning rate of the boiler

2.4.2 Hot Water and Boiler Circul ating Punps

Two existing hot water circul ati ng punps (one operating/one standby) shal
be used for circulating hot water through the boiler and the hydronic
heating system The Contractor shall coordinate and i nplenent all required
i nterl ocks between the punps and the boiler

2.5 CCOLD WATER CONNECTI ONS

Connections shall be provided which includes consecutively in line a

strai ner, backfl ow prevention device, and water pressure regulator in that
order in the direction of the flow. The backfl ow preventi on device shal
be provided as indicated and in conpliance with Section 15400, PLUMBI NG
GENERAL PURPCSE. Cold water fill connections shall be made to the water
supply system as indicated. Necessary pipe, fittings, and val ves required
for water connections between the boiler and cold water main shall be
provided. The pressure regulating valve shall be of a type that will not
stick or allow pressure to build up on the I ow side. The valve shall be
set to maintain a termnal pressure of approximately, 5 psi in excess of
the static head on the system and shall operate within a 2 psi tolerance
regardl ess of cold water supply piping pressure and w t hout objectionable
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noi se under any condition of operation
2.6 FI TTI NGS AND ACCESSORI ES

Boiler fittings and accessories shall be installed with each boiler in
accordance with ASME BPV IV, unless otherw se specified.

2.6.1 Conventional Breeching and Stacks
2.6.1.1 Br eechi ng

The boiler shall be connected to the stack or flue by breeching constructed
of black steel sheets not |ess than 0.0478 inch thick nor |ess than
t hi ckness of stack, whichever is larger. Plastic materials polyetherin de
(PElI) and pol yethersul fone (PES) are forbidden to be used for vent piping
of conbustion gases. The clear distance between any portion of the
breechi ng surface and any conbustible material shall not be |ess than that
specified in NFPA 211. Joints and seans shall be securely fastened and
made airtight. Suitable hinged and gasketed cl eanouts shall be provided,
which will permt cleaning the entire snoke connection wi thout disnantling.
Fl exi bl e-type expansion joints shall be provided as required and shall not
requi re packing.

2.6.1.2 St acks

Existing stack is relatively new and nay be used with the new boiler

provi ded the existing stack is conpatible with the new boiler. [|f new
stack is required, a prefabricated double wall stack systemshall extend
above the roomto a nminimum height required by code at no additional cost
to the government. The stack shall be 20 feet in height when assenbl ed on
the boiler and neasured fromthe ground line. The inner stack shall be 304
stai nless steel having a thickness of not |less than 0.035 inch. The outer
stack shall be sheet steel having a thickness of not |ess than 0.025 inch
A method of nmmintaining concentricity between the inner and outer stacks
shal |l be incorporated. The joint between stack sections shall be sealed to
prevent the gas | eakage. The stack shall be provided with a rain hood and
roof penetration shall be sealed to prevent rain fromentering the boiler
room

2.6.2 St eel Sheets

2.6.2.1 Gal vani zed Stee
Gal vani zed steel shall be ASTM A 653/ A 653M

2.6.2.2 Uncoat ed Stee
Uncoat ed steel shall be ASTM A 366/ A 366M conposition, condition, and
finish best suited to the intended use. Gauge nunbers specified refer to
manuf acturer's standard gauge.

2.6.3 Gasket s

Gaskets shall be nonasbestos material in accordance with ASVE B16. 21, ful
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face or self-centering type. The gaskets shall be of the spiral wound type
with graphite filler naterial

.6.4 Steel Pipe and Fittings

.6.4.1 St eel Pipe

Steel pipe shall be ASTM A 53/ A 53M Type E or S, Grade A or B, black
steel, standard wei ght.

.6.4.2 Steel Pipe Fittings

Fittings shall have the manufacturer's tradenark affixed in accordance with
MSS SP-25 so as to permanently identify the nanufacturer

.6.4.3 St eel Fl anges

Fl anged fittings including flanges, bolts, nuts, bolt patterns, etc. shal
be in accordance with ASME B16.5 class 150 and shall have the manufacturers
trademark affixed in accordance with MSS SP-25. Flange material shal
conformto ASTM A 105/ A 105M Fl anges for high tenperature water systens
shall be serrated or raised-face type. Blind flange naterial shall conform
to ASTM A 516/ A 516M col d service and ASTM A 515/ A 515M for hot servi ce.
Bolts shall be high strength or internmediate strength with materia
conformng to ASTM A 193/ A 193M

.6.4.4 \Welded Fittings

Wel ded fittings shall conformto ASTM A 234/ A 234M wi t h WPA mar ki ng.

Buttwel ded fittings shall conformto ASME B16.9, and socket-wel ded fittings
shall conformto ASME B16. 11

.6.4.5 Cast-lron Fittings

Fittings shall be ASME B16.4, Class 125, type required to match connecting
pi pi ng.

.6.4.6 Mal | eabl e-1ron Fittings

Fittings shall be ASME B16.3, type as required to match connecting pi ping.
.6.4.7 Uni ons

Uni ons shall be ASME B16.39, O ass 150.

.6.4.8 Threads

Pi pe threads shall conformto ASME Bl. 20. 1.

.6.5 Copper Tubing and Fittings

.6.5.1 Copper Tubi ng

Tubi ng shall be ASTM B 88, ASTM B 88M Type K or L. Adapters for copper
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tubi ng shall be brass or bronze for brazed fittings.

2.6.5.2 Sol der-Joint Pressure Fittings
W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy sol der-joint pressure
fittings shall conformto ASME B16. 18 and ASTM B 828.

2.6.5.3 Flared Fittings

Cast copper alloy fittings for flared copper tube shall conformto ASME
B16. 26 and ASTM B 62.

2.6.5.4 Adapt ers
Adapters nmay be used for connecting tubing to flanges and to threaded ends
of val ves and equi pment. Extracted brazed tee joints produced with an
acceptable tool and installed as recommended by the manufacturer may be
used.

2.6.5.5 Threaded Fittings
Cast bronze threaded fittings shall conformto ASVE B16. 15.

2.6.5.6 Brazi ng Materi al
Brazing material shall conformto AWS A5. 8.

2.6.5.7 Brazi ng Fl ux
Flux shall be in paste or liquid formappropriate for use with brazing
material. Flux shall be as follows: |ead-free; have a 100 percent
flushabl e residue; contain slightly acidic reagents; contain potassium
bori des, and contain fluorides. Silver brazing materials shall be in
accordance with AWS A5. 8.

2.6.5.8 Sol der Materi al
Sol der netal shall conformto ASTM B 32 95-5 tin-antinony.

2.6.5.9 Sol der Fl ux

Flux shall be either liquid or paste form non-corrosive and conformto
ASTM B 813.

2.6.6 Val ves

Val ves shall be Cass 125 and shall be suitable for the application
Grooved ends per AWM C606 may be used for water service only. Valves in
nonboi |l er external piping shall neet the material, fabrication and
operating requirenents of ASME B31.1. The connection type of all valves
shall match the sanme type of connection required for the piping on which
i nstall ed.
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2.6.6.1 Gat e Val ves

Gate valves 2-1/2 inches and snaller shall conformto MSS SP-80 bronze
rising stem threaded, solder, or flanged ends. Gate valves 3 inches and
| arger shall conformto MSS SP-70 cast iron bronze trim outside screw and
yoke, flanged, or threaded ends.

2.6.6.2 d obe Val ves

G obe valves 2-1/2 inches and snaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. @ obe valves 3 inches and | arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

2.6.6.3 Check Val ves

Check valves 2-1/2 inches and snaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. Check valves 3 inches and | arger
shall conformto MSS SP-71, cast iron, bronze trim flanged, or threaded
ends.

2.6.6.4 Angl e Val ves

Angl e valves 2-1/2 inches and smaller shall conformto MSS SP-80 bronze,
t hreaded, sol dered, or flanged ends. Angle valves 3 inches and | arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

2.6.6.5 Bal | Val ves

Bal| valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110,
ductile iron or bronze, threaded, sol dered, or flanged ends.

2.6.6.6 Pl ug Val ves

Plug valves 2 in. and larger shall conformto MSS SP-78. Plug val ves
smaller than 2 in. shall conformto ASME B16. 34.

2.6.6.7 Bal anci ng Val ves

Bal anci ng val ves shall have neter connections with positive shutoff val ves.
An integral pointer shall register the degree of valve opening. Valves
shall be calibrated so that flow rate can be determ ned when val ve openi ng
in degrees and pressure differential across valve is known. Each bal anci ng
val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valves shall be suitable for 250
degrees F tenperature and working pressure of the pipe in which install ed.
Val ve bodi es shall be provided with tapped openings and pi pe extensions

wi th shutoff val ves outside of pipe insulation. The pipe extensions shal
be provided with quick connecting hose fittings for a portable neter to
neasure the pressure differential. One portable differential neter shal

be furnished. The neter suitable for the operating pressure specified
shal |l be conplete with hoses, vent, and shutoff valves, and carrying case.
In lieu of the balancing valve with integral netering connections, a bal
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val ve or plug valve with a separately installed orifice plate or venturi
tube may be used for bal ancing.

2.6.6.8 Butterfly Val ves

Butterfly val ves shall be 2-flange type or lug wafer type, and shall be
bubbl eti ght at 150 psig. Valve bodies shall be cast iron, nalleable iron
or steel. ASTM A 167, Type 404 or Type 316, corrosion resisting stee
stens, bronze, or corrosion resisting steel discs, and synthetic rubber
seats shall be provided. Valves smaller than 8 inches shall have
throttling handles with a m ni nrum of seven | ocking positions. Valves 8

i nches and | arger shall have totally encl osed manual gear operators wth
adj ust abl e bal ance return stops and position indicators. Valves in
insulated lines shall have extended neck to acconmodate insul ation

t hi ckness.

2.6.6.9 Drai n val ves

Drain val ves shall be provided at each drain point of bl owdown as
recommended by the boiler manufacturer. Piping shall conformto ASME BPV |V
and ASTM A 53/ A 53M

2.6.6.10 Saf ety Val ves

Saf ety val ves shall have steel bodies and shall be equi pped with
corrosion-resistant trimand valve seats. The valves shall be properly

gui ded and shall be positive closing so that no | eakage can occur

Adj ust mrent of the desired back-pressure shall cover the range between 2 and
10 psig. The adjustnent shall be nade externally, and any shafts extendi ng
t hrough the val ve body shall be provided with adjustable stuffing boxes
havi ng renewabl e packing. Boiler safety valves of proper size and of the
requi red nunber, in accordance with ASME BPV IV, shall be installed. Each
di scharge pipe for hot water service shall be pitched away fromthe val ve
seat.

2.6.7 Strai ners

Basket and "Y" type strainers shall be the same size as the pipelines in
which they are installed. The strainer bodies shall be heavy and durable,
fabricated of cast iron, and shall have bottons drilled and tapped with a
gate val ve attached for bl owdown purposes. Strainers shall be designed for
150 psig service and 250 degrees F. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow. Each strainer shall be
equi pped with an easily renpvabl e cover and sedi ment screen

2.6.8 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shutoff valve. M ninum dial
size shall be 3-1/2 inches. A pressure gauge shall be provided for each
boiler in a visible location on the boiler. Pressure gauges shall be
provided with readings in psi. Pressure gauges shall have an indicating
pressure range that is related to the operating pressure of the fluid in
accordance with the foll ow ng table:
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Qperating Pressure (psi) Pressure Range (psi)
76- 150 0- 200
16-75 0- 100
2-15 0-30 (retard)
2.6.9 Ther monet er s

Thernoneters shall be provided with wells and separabl e corrosi on-resi stant
steel sockets. Thernoneters for inlet water and outlet water for each hot
wat er boiler shall be provided in a visible |ocation on the boiler
Thernoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with

i ndicating-fluid columm, white face, black nunbers, and a mninmum9 inch
scale. The operating range of the thermoneters shall be 32 - 212 degrees
Fahrenheit. The thernoneters shall be provided with readings in degrees
Fahrenheit.

.6.10 Air Vents

.6.10.1 Manual Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for the
pressure rating of the piping systemand furni shed with threaded plugs or
caps.

.6.10.2 Automatic Air Vents

Automatic air vents shall be 3/4 inch quick-venting float and vacuum air
val ves. Each air vent valve shall have a large port permtting the

expul sion of the air w thout devel opi ng excessive back pressure, a
noncol | apsi ble netal float which will close the valve and prevent the | oss
of water fromthe system an air seal that will effectively close and
prevent the re-entry of air into the system when subat nospheric pressures
prevail therein, and a thernostatic nenmber that will close the port against
t he passage of steamfromthe system The nane of the manufacturer shal

be clearly stanped on the outside of each valve. The air vent val ve shal

be suitable for the pressure rating of the piping system

.7 ELECTRI CAL EQUI PMENT

El ectric nmotor-driven equi pnent shall be provided conplete with notors,
notor starters, and necessary control devices. Electrical equipnment, notor
control devices, notor efficiencies and wiring shall be as specified in
Section 16415 ELECTRI CAL WORK, |INTERIOR Modtors which are not an integra
part of a packaged boiler shall be rated for high efficiency service.
Motors which are an integral part of the packaged boiler shall be the

hi ghest efficiency avail able by the manufacturer of the packaged boiler
Mot or starters shall be provided conplete with properly sized thernal

overl oad protections and other appurtenances necessary for the notor
control specified. Starters shall be furnished in explosion-proof, d ass
I, division | enclosures. Manual or automatic control and protective or
signal devices required for the operation specified and any control wiring
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required for controls and devices but not shown shall be provided.
2.7.1 Mot or Rati ngs

Motors shall be suitable for the voltage and frequency provided. Motors
1/2 hp and | arger shall be three-phase, unless otherwi se indicated. Motors
shall be of sufficient capacity to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating on the notor.

2.7.2 Mot or Control s

Motor controllers shall be provided conplete with properly sized thermal
overload protection. Mnual or automatic control and protective or signa
devices required for the operation specified and any wiring required to
such devices shall be provided. Were two-speed or variabl e-speed notors
are indicated, solid-state variabl e-speed controllers nay be provided to
acconplish the sane function. Solid state variable speed controllers shal
be utilized for fractional through 10 hp ratings. Adjustable frequency
drives shall be used for |arger notors.

2.8 I NSULATI ON

Shop and field-applied insulation shall be as specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

2.9 TOOLS

Special tools shall be furnished. Special tools shall include unconmon
tool s necessary for the operation and mai ntenance of boilers, burners,
punps, fans, controls, neters, special piping systems, and ot her equipnent.

Smal | hand tools shall be furnished within a suitable cabinet, nounted
where directed.

2.9.1 Br eechi ng C eaner

A cleaner shall be provided to clean the breeching. The cleaner shall have
a jointed handl e of sufficient length to clean the breeching without
di smant | i ng.

2.9.2 Tube Brush
If a firetube boiler is being furnished, a tube brush, with steel bristles
and jointed handle of sufficient length to clean full Iength of firetubes,
shal | be provided.

2.9.3 W enches
W enches shall be provided as required for specialty fittings such as
manhol es, handhol es, and cleanouts. One set of extra gaskets shall be
provided for all manhol es and handhol es, for punp barrels, and ot her
simlar itens of equi pnent. Gaskets shall be packaged and properly
i dentified.

2.10 FUEL O L STORAGE SYSTEM
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Exi sting fuel storage systemshall be used to supply fuel to the new boiler.
2.11 BO LER MANAGEMENT CONTRCL
In addition to the boiler control already specified, the Contractor shal
furnish, install, and place in operating condition a m cro-conputer based
Boi | er Managenent Control as described herein. The system shall be
conpatible with Frreye boil er nanagenent control Washi ngton Aqueduct has at
its other boiler plants..
2.11.1 Maj or Functi ons

The boil er managenent system shall provide the follow ng nmajor functions:

a. Autonatic Prepurge, Pilot Flame Establishing Period, Main Flane
Est abl i shing Period, Run, and Post purge.

b. Flanme proving and | ockout on flane failure during pilot flane
proving, main flame proving, or run.

c. Low fire danper notor position for flame ignition trials.

d. Full nodul ating control of fuel and conbustion air as well as firing
rate control

e. First out annunciation and diagnostic via a liquid crystal display
(LCD).

f. Non-volatile |ockout and history files.

g. Capability for renpte or local conmunication to a personal conputer.

u. Ability to be able to be installed in a continuous 0.5G environnent.

2.11.2 Sequence of Operation
2.11.2.1 Saf ety Provisions
The Boil er Managenent Control shall provide the foll owi ng safety provisions:

a. Dynanic Self Check safety circuit. The Boiler Managenment Control's
m cro-conputer should test itself and related hardware for proper circuit
operation.

b. Exanmine all load termnals to assure it is capable of recognizing the
true status of external controls, limts, and interlocks. |If any input
fails this test the boiler roomcontrol should | ockout on safety shutdown.

c. Cosed Loop Logic test of all safety critical loads (oil mmin valve,

ignition transformer, and pilot valve) and nmust be able to | ockout on
safety shutdown if any safety critical load is identified as operating

i mproperly.
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d. A Dynamic Safety Relay and contract. The control shall check the
proper operation of the safety circuit, ability to open and cl ose rel ay
contact. This is intended to act such that the Boiler Managenent Contr ol
i s capabl e of de-energized all safety critical termnals (oil main valve
and ignition transforner).

e. Dynanic Anplifier Check of the flanme signal anplifier. The control
flame signal anplifier nust be able to recognize a no flane signal during
the Dynamic Amplifier check

f. Safety-Start check and expanded check to include nonitoring flane
signal during standby.

g. Dynanic Gas & G| Pressure Sensor check. This is intended to check
that the oil pressure limt sensor can signal zero oil pressure when gas or
oil pressure is not present at the oil pressure limt sensing el enent.

h. Monitoring the danper notor via a feedback circuit to assure the
danper notor is at the required position within 60 seconds, the danper
notor is slewi ng properly, and the danper notor is within O to 90 degrees
and ensures proper anount of prepurge air.

i. Tanper resistant timng and safety | ogic.

j . Require reprogranm ng when bei ng swapped wi th anot her boiler room
control or being noved to another boiler plant.

.11.3 Annunci ati on

The Boil er Room Managenent Control shall provide the followi ng annunci ation
and di agnosti c:

a. First out annunciation plus tine in sequence of fault occurrence.

b. Indication of sequence failures at start-up or during nornmal sequence
operation.

c. Test itself for failure, detect and isolate an alarm and report
internal circuit failure.

d. The ability of reading limt sensor voltages and resistance at
connector interface.

e. English text description of the systemfault.

f. Systemfault history |og

PART 3 EXECUTI ON

3.

1 ERECTI ON OF BA LER AND AUXI LI ARY EQUI PMENT
Boil er and auxiliary equi pnent shall be installed in accordance with

manufacturer's witten instructions. Proper provision shall be nmade for
expansi on and contraction between boiler foundation and fl oor. Boi l ers
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3.

3.

3.

3.

and firing equi pnment shall be supported fromthe foundations by structura
steel conpletely independent of all brickwork. Boiler supports shall permt
free expansion and contraction of each portion of the boiler wthout

pl aci ng undue stress on any part of the boiler or setting. Boiler
breeching shall be as indicated with full provision for expansion and
contraction between all interconnected conponents.

.2 Pl PI NG | NSTALLATI ON

Unl ess ot herwi se specified, nonboiler external pipe and fittings shal
conformto the requirenents of ASVME B31.1. Pipe installed shall be cut
accurately to suit field conditions, shall be installed without springing
or forcing, and shall properly clear w ndows, doors, and other openings.
Cutting or other weakening of the building structure to facilitate piping
installation will not be permitted. Pipes shall be free of burrs, oil
grease and other foreign nmaterial and shall be installed to pernmt free
expansi on and contraction w thout danmagi ng the building structure, pipe,
pi pe joints, or pipe supports. Changes in direction shall be made with
fittings, except that bending of pipe 4 inches and smaller will be
permtted provided a pipe bender is used and wi de sweep bends are forned.
The centerline radius of bends shall not be |less than 6 diameters of the

pi pe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Vent pipes shall be carried through
the roof as directed and shall be properly flashed. Unless otherw se

i ndi cated, horizontal supply mains shall pitch down in the direction of
flowwith a grade of not less than 1 inch in 40 feet. Open ends of

pi pel i nes and equi pnent shall be properly capped or plugged during
installation to keep dirt or other foreign materials out of the systens.
Pi pe not otherw se specified shall be uncoated. Unless otherw se specified
or shown, final connections to equi pnment shall be made with nall eabl e-iron
unions for steel pipe 2-1/2 inches or less in dianeter and with flanges for
pi pe 3 inches or nmore in dianeter. Unions for copper pipe or tubing shal
be brass or bronze. Reducing fittings shall be used for changes in pipe
sizes. In horizontal hot water lines, reducing fittings shall be eccentric
type to maintain the top of the lines at the sane level to prevent air

bi ndi ng.

2.1 Hot Water Piping and Fittings

Pi pe shall be black steel or copper tubing. Fittings for steel piping
shal |l be black nmalleable iron or cast iron to suit piping. Fittings

adj acent to valves shall suit valve material. G ooved nechanical fittings
will not be allowed for water tenperatures above 230 degrees F

2.2 Vent Piping and Fittings

Vent piping shall be black steel. Fittings shall be black nalleable iron
or cast iron to suit piping.

2.3 Gauge Pi pi ng
Pi pi ng shall be copper tubing.

2.4 Joints
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Joi nts between sections of steel pipe and between steel pipe and fittings
shal | be threaded, grooved, flanged or wel ded as indicated or specified.
Except as otherw se specified, fittings 1 inch and snaller shall be
threaded; fittings 1-1/4 inches and up to but not including 3 inches shal
be either threaded, grooved, or welded; and fittings 3 inches and | arger
shal |l be either flanged, grooved, or welded. Pipe and fittings 1-1/4 inches
and larger installed in inaccessible conduit or trenches beneath concrete
floor slabs shall be welded. Connections to equipnent shall be nade with
bl ack nal | eabl e-iron unions for pipe 2-1/2 inches or smaller in dianeter
and with flanges for pipe 3 inchesinches or larger in dianeter. Joints
bet ween sections of copper tubing or pipe shall be flared, soldered, or
brazed.

3.2.4.1 Thr eaded Joints

Threaded joints shall be nmade with tapered threads properly cut and shal
be made perfectly tight with a stiff mxture of graphite and oil or wth
pol ytetrafl uoroethyl ene tape applied to the nale threads only and in no
case to the fittings.

3.2.4.2 Wel ded Joints

Wel ded joints shall be in accordance w th paragraph GENERAL REQUI REMENTS
unl ess ot herwi se specified. Changes in direction of piping shall be made
with welding fittings only; mtering or notching pipe to form el bows and
tees or other simlar type construction will not be permtted. Branch
connections nay be made with either welding tees or forged branch outl et
fittings, either being acceptable without size limtation. Branch outlet
fittings, where used, shall be forged, flared for inproved flow
characteristics where attached to the run, reinforced agai nst externa
strains, and designed to withstand full pipe bursting strength. Socket
weld joints shall be assenbled so that the space between the end of the
pi pe and the bottom of the socket is no less than 1/16 inch and no nore than
1/8 inch.

3.2.4.3 Fl ared and Brazed Copper Pipe and Tubi ng
Tubi ng shall be cut square, and burrs shall be renoved. Both inside of

fittings and outside of tubing shall be cleaned thoroughly with sand cloth
or steel wire brush before brazing. Annealing of fittings and hard-drawn

tubi ng shall not occur when nmaki ng connections. Installation shall be made
in accordance with the manufacturer's reconmendations. Mtering of joints
for el bows and notching of straight runs of pipe for tees will not be

permtted. Brazed joints shall be nmade in conformance with AWS B2.2, MS
SP-73, and CDA Tube Handbook with flux. Copper-to-copper joints shal

i ncl ude the use of copper-phosphorous or copper-phosphorous-silver brazing
nmetal without flux. Brazing of dissimlar metals (copper to bronze or
brass) shall include the use of flux with either a copper-phosphorous,
copper - phosphorous-silver or a silver brazing filler nmetal. Joints for
flared fittings shall be of the conpression pattern. Swing joints or

of fsets shall be provided in all branch connections, mains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short lengths of pipe or tubing. Flared or brazed copper
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tubing to pipe adapters shall be provided where necessary for joining
t hr eaded pi pe to copper tubing.

3.2.4. 4 Sol dered Joints
Sol dered joints shall be nade with flux and are only acceptable for lines 2
i nches and smaller. Soldered joints shall conformto ASME B31.5 and CDA
Tube Handbook

3.2.4.5 Copper Tube Extracted Joint

An extruded nechanical tee joint may be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mninum hei ght of three
tinmes the thickness of the tube wall. To prevent the branch tube from

being i nserted beyond the depth of the extracted joint, dinpled depth stops
shal | be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler netal. Sol dered
joints will not be permtted.

3.2.5 FIl anges and Uni ons

Fl anges shall be faced true, provided with 1/16 inch thick gaskets, and
made square and tight. Were steel flanges nate with cast-iron flanged
fittings, valves, or equipnment, they shall be provided with flat faces and
full face gaskets. Union or flange joints shall be provided in each |ine

i medi ately preceding the connection to each piece of equiprment or materia
requi ri ng mai ntenance such as coils, punps, control valves, and ot her
simlar itens. Dielectric pipe unions shall be provided between ferrous
and nonferrous piping to prevent galvanic corrosion. The dielectric unions
shal | have metal connections on both ends. The ends shall be threaded,
flanged, or brazed to natch adjacent piping. The netal parts of the union
shal | be separated so that the electrical current is below 1 percent of the
gal vanic current which woul d exist upon netal -to-netal contact. Gaskets,
flanges, and unions shall be installed in accordance with manufacturer's
reconmendat i ons.

3.2.6 Branch Connecti ons
3.2.6.1 Branch Connections for Hot Water Systens

Branches fromthe nain shall pitch up or down as shown to prevent air
entrapment. Connections shall ensure unrestricted circulation, elimnate
air pockets, and pernit conplete drainage of the system Branches shal
pitch with a grade of not less than 1 inch in 10 feet. Wen indicated,
special flow fittings shall be installed on the nains to bypass portions of
the water through each radiator. Special flow fittings shall be standard
catal og products and shall be installed as recommended by the nanufacturer

3.2.7 Fl ared, Brazed, and Sol dered Copper Pipe and Tubi ng
Copper tubing shall be flared, brazed, or soldered. Tubing shall be cut

square, and burrs shall be renoved. Both inside of fittings and outside of
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tubi ng shall be cleaned thoroughly with sand cloth or steel wire brush
before brazing. Annealing of fittings and hard-drawn tubi ng shall not

occur when maki ng connections. Installation shall be nade in accordance
with the manufacturer's recomendations. Mtering of joints for el bows and
notching of straight runs of pipe for tees will not be permtted. Joints

for flared fittings shall be of the conpression pattern. Swing joints or
of fsets shall be provided on branch connections, nmains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short lengths of pipe or tubing. Pipe adapters shall be
provi ded where necessary for joining threaded pi pe to copper tubing.
Brazed joints shall be nade in conformance with MSS SP-73, and CDA Tube
Handbook. Copper-to-copper joints shall include the use of
copper - phosphor ous or copper-phosphorous-silver brazing netal wthout fl ux.
Brazing of dissimlar nmetals (copper to bronze or brass) shall include the
use of flux with either a copper-phosphorous, copper-phosphorous-silver, or
a silver brazing filler metal. Soldered joints shall be made with flux and
are only acceptable for lines 2 inches or snaller. Soldered joints shal
conformto ASME B31.5 and shall be in accordance with CDA Tube Handbook

3.2.8 Copper Tube Extracted Joint

An extracted nechanical tee joint nmay be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mninum hei ght of three
tinmes the thickness of the tube wall. To prevent the branch tube from

being i nserted beyond the depth of the extracted joint, dinpled depth stops
shal | be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler netal. Sol dered
joints will not be permtted.

3.2.9 Supports

Hangers used to support piping 2 inches and | arger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckli ng,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.

Thr eaded rods which are used for support shall not be formed or bent.

3.2.9.1 Pi pe Hangers, lInserts, and Supports
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
3.2.9.2 Mul tiple Pipe Runs
In the support of multiple pipe runs on a comobn base nenber, a clip or
clanmp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenber shall not exceed the hanger and support
spacing required for any individual pipe in the nultiple pipe run. The

clips or clanps shall be rigidly attached to the conmon base nenmber. A
cl earance of 1/8 inch shall be provided between the pipe insulation and the
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clip or clamp for piping which may be subjected to thermal expansion
3.2.10 Anchor s

Anchors shall be provided where necessary to | ocalize expansion or to
prevent undue strain on piping. Anchors shall consist of heavy stee
collars with lugs and bolts for clanping and attaching anchor braces,

unl ess ot herwi se indicated. Anchor braces shall be installed in the nost
ef fective manner to secure the desired results, using turnbuckles where
required. Supports, anchors, or stays shall not be attached where they
will injure the structure or adjacent construction during installation or
by the wei ght of expansion of the pipeline.

3.2. 11 Val ves

Val ves shall be installed where indicated, specified, and required for
functioning and servicing of the systens. Valves shall be safely

accessi ble. Swing check valves shall be installed upright in horizonta
lines and in vertical lines only when flowis in the upward direction

Gate and gl obe val ves shall be installed with stens horizontal or above.
Val ves to be brazed shall be disassenbled prior to brazing and all packing
renoved. After brazing, the valves shall be allowed to cool before
reassenbl i ng

3.2.12 Air Vents

Air vents shall be installed where shown or directed. Air vents shall be
installed in piping at all system high points. The vent shall renain open
until water rises in the tank or pipe to a predetermned | evel at which
time it shall close tight. An overflow pipe fromthe vent shall be run to
a point designated by the Contracting Oficer's representative. The inlet
to the air vent shall have a gate valve or ball valve

3.2.13 Dr ai ns

A drain connection with a 1 inch gate valve or 3/4 inch hose bib shall be
installed at the lowest point in the return nain near the boiler. In

addi tion, threaded drain connections with threaded cap or plug shall be
installed on the heat exchanger coil on each unit heater or unit ventilator
and wherever required for thorough draining of the system

3.3 COLOR CODE NMARKI NG AND FI ELD PAI NTI NG

Col or code marking of piping shall be as specified in Section 09900

PAI NTI NG GENERAL. Ferrous netal not specified to be coated at the factory
shal | be cl eaned, prepared, and painted as specified in Section 09900

PAI NTI NG GENERAL. Exposed pi pe covering shall be painted as specified in
Secti on 09900 PAINTING GENERAL. Al um num sheath over insulation shall not
be pai nted.

3.4  TEST OF BACKFLOW PREVENTI ON ASSEMBLI ES

Backfl ow prevention assenblies shall be tested in accordance with Section
15400, PLUMBI NG GENERAL PURPCSE
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3.

5 HEATI NG SYSTEM TESTS

Before any covering is installed on pipe or heating equi pnent, the entire
new heating systems piping and fittings, shall be hydrostatically tested
and proved tight at a pressure of 1-1/2 times the design working pressure.
Bef ore pressurizing systemfor test, itens or equiprment (e.g., vessels,
instrunents, controls, relief valves) rated for pressures bel ow the test
pressure shall be blanked off or replaced with spool pieces. Before fina
operating test, test blanks and spool pieces shall be renobved; and
protected instruments and equi pnent shall be reconnected. Wth equi prent
itens protected, the systemshall be pressurized to test pressure.
Pressure shall be held for a period of tine sufficient to inspect al

wel ds, joints, and connections for |eaks, but not less than 2 hours. No

| oss of pressure will be allowed. Leaks shall be repaired and repaired
joints shall be retested.

.6 CLEANI NG

.6.1 Boi | ers and Pi pi ng

After the hydrostatic tests have been made and before the systemis

bal anced and operating tests are perforned, the boilers and feed water

pi pi ng shall be thoroughly cleaned by filling the systemw th a solution
consisting of either 1 pound of caustic soda or 1 pound of trisodium
phosphate per 50 gallons of water. The proper safety precautions shall be
observed in the handling and use of these chem cals. The water shall be
heated to approximately 150 degrees F and the solution circulated in the
systemfor a period of 48 hours. The systemshall then be drai ned and

t horoughly flushed out with fresh water. Strainers and val ves shall be

t horoughly cleaned. Prior to operating tests, air shall be renpoved from
all water systens by operating the air vents.

.7 FI ELD TRAI NI NG

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consi st
of a total of two hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the approved
operation and mai ntenance instructions, as well as denonstrations of
routi ne mai ntenance operations and boiler safety devices. The Contracting
Oficer shall be notified at |east 14 days prior to date of proposed
conduction of the training course.

-- End of Section --
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PART 1

1

1

GENERAL

REFERENCES

SECTI ON 15700

UNI TARY HEATI NG AND COCLI NG EQUI PMENT

The publications listed below forma part of this specification to the

ext ent

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

210/ 240

270

310/ 380

320

325

340/ 360

350

370

410

460

490

495

500

700

(1994) Unitary Air-Conditioning and
Ai r-Source Heat Punp Equi pnent

(1995) Sound Rating of Qutdoor Unitary
Equi pnent

(1993) Packaged Terminal Air-Conditioners
and Heat Punps

(1998) Water-Source Heat Punps
(1998) Ground Water-Source Heat Punps

(1993) Commercial and Industrial Unitary
Ai r-Conditioning and Heat Punp Equi pnent

(1986) Sound Rating of Non-Ducted I ndoor
Ai r-Condi tioni ng Equi pnent

(1986) Sound Rating of Large Qutdoor
Refrigerating and Air-Conditioning
Equi pnent

(1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

(2000) Renote Mechanical -Draft Air-Cool ed
Refri gerant Condensers

(1998) Renpte Mechanical -Draft Evaporative
Refri gerant Condensers

(1999) Refrigerant Liquid Receivers
(1990) Variable Capacity Positive

Di spl acenent Refrigerant Conpressors and
Conpressor Units for Air-Conditioning and
Heat Punp Applications

(1999) Specifications for Fluorocarbons
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ASTM A

ASTM A

ASTM A

ASTM B

ASTM C

ASTM D

ASTM E

ASTM E

ASTM F

ASTM F

ASHRAE

ASHRAE

ASHRAE

ASHRAE

ASHRAE

and Ot her Refrigerants

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

123/ A 123M (1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

307 (1997) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

117 (1997) Operating Salt Spray (Fog) Apparatus

1071 (1998) Thernal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

520 (1984; R 1995el) Zinc Dust Pignent

84 (1999) Surface Burning Characteristics of
Bui l ding Materials

437 (1992; R 1997) Industrial Wre Coth and
Screens (Square Qpening Series)

104 (1995) Nonnetal lic Gasket Materials

872 (1984; R 1990) Filter Units, Ar
Condi tioning: Viscous-Inpingenent Type,
Cl eanabl e

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

15 (1994) Safety Code for Mechani cal
Refrigeration

34 (1997) Number Designation and Safety
C assification of Refrigerants

52.1 (1992) Gravinetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter

64 (1995) Methods of Testing Renote
Mechani cal - Draft Evaporative Refrigerant
Condensers

127 (1988) Method of Testing for Rating

Conput er and Data Processi ng Room Unitary
Air-Conditioners
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AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS Z49. 1 (1999) Safety in Welding and Cutting
ASME | NTERNATI ONAL ( ASME)
ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1
- Basi c Coverage
ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ASSCOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

AHAM Di rectory (1997) Directory of Certified RoomAir
Condi tioners

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEVA MG 1 (1998) Mdtors and Generators

NEVA MG 2 (1989) Safety Standard for Construction

and Guide for Selection, Installation, and
Use of Electric Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 54 (1999) National Fuel Gas Code
NFPA 70 (1999) National Electrical Code
NFPA 90A (1999) Installation of Air Conditioning

and Ventil ating Systens
UNDERWRI TERS LABCRATORI ES (UL)
UL 207 (1993; Rev thru Cct 1997)
Ref ri ger ant - Cont ai ni ng Conponents and

Accessories, Nonelectrical

UL 484 (1993; Rev thru Feb 1999) Room Air
Condi ti oners

UL 586 (1996; Rev thru Aug 99) High-Efficiency,
Particulate, Air Filter Units

UL 900 (1994; Rev thru Nov 1999) Test Perfornance
of Air Filter Units
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UL 1995 (1995; Rev thru Aug 1999) Heating and
Cool i ng Equi pnent

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G WA

Drawi ngs provided in adequate detail to denobnstrate conpliance
with contract requirenents. Draw ngs shall consist of:

a. Equipnent |ayouts which identify assenbly and installation
details.

b. Plans and el evations which identify clearances required for
mai nt enance and operati on.

c. Wring diagrans which identify each conponent individually
and interconnected or interlocked rel ationshi ps between conponents.

SD- 03 Product Data
Unitary Equi pnent; G WA

Manufacturer's standard catal og data, at |least 5 weeks prior to
the purchase or installation of a particular conponent,

hi ghlighted to show material, size, options, performance charts
and curves, etc. in adequate detail to denonstrate conpliance wth
contract requirenents. Data shall include manufacturer's
recommended installation instructions and procedures. If vibration
isolation is specified for a unit, vibration isolator literature
shal | be included containing catalog cuts and certification that
the isolation characteristics of the isolators provided neet the
manufacturer's recomendations. Data shall be subnmitted for each
speci fi ed conponent.

Spare Parts Data; G WA

Spare parts data for each different item of equi pnent specified,
after approval of detail drawings and not later than two nonths
prior to the date of beneficial occupancy. The data shall include
a conplete list of parts and supplies, with current unit prices
and source of supply, a recommended spare parts list for 1 year of
operation, and a list of the parts recommended by the manufacturer
to be replaced on a routine basis.

Verification of Di nensions
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Aletter, at least 2 weeks prior to begi nning construction
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.
Denonstrati ons
A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, tine, and location for
the training.
SD- 06 Test Reports
Refrigerant Tests, Charging, and Start-Up; G WA
Si x copies of each test containing the informati on described bel ow
in bound 8-1/2 x 11 inch booklets. Individual reports shall be
submitted for the refrigerant systemtests.
a. The date the tests were perforned.
b. A list of equipnent used, with calibration certifications.
c. Initial test sunmaries.
d. Repairs/adjustnents perforned.
e. Final test results.
System Perfornmance Tests; G WA
Si x copies of the report shall be provided provided. The report
shal | docunent conpliance with the specified perfornmance criteria
upon conpl etion and testing of the system The report shal
i ndi cate the nunber of days covered by the tests and any
conclusions as to the adequacy of the system The report shal
al so include the following information and shall be taken at |east
three different times at outside dry-bulb tenperatures that are at
| east 5 degrees F apart:
a. Date and outside weather conditions.
b. The | oad on the system based on the foll ow ng:
(1) The refrigerant used in the system
(2) Condensing tenperature and pressure.
(3) Suction tenperature and pressure.
(4) Anbient, condensing and cool ant tenperatures.
(5) Running current, voltage and proper phase sequence for
each phase of all notors.

c. The actual on-site setting of operating and safety controls.

d. Thernostatic expansion val ve superheat - val ue as deternined
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by field test.

e. Subcooling.

f. Hgh and low refrigerant tenperature switch set-points
g. Low oil pressure switch set-point.

h. Defrost systemtiner and thernostat set-points.

i. Mdisture content.

j. Capacity control set-points.

k. Field data and adjustnents which affect unit perfornmance and
energy consunpti on.

|I. Field adjustnents and settings which were not permanently
mar ked as an integral part of a device.

SD-07 Certificates
Unitary Equi pnent

Where the system conponents, or equi pnent are specified to conply
with requirenments of ARI, ASHRAE, ASME, or UL, proof of such
conpliance shall be provided. The |abel or listing of the

speci fied agency shall be acceptable evidence. In lieu of the

| abel or listing, a witten certificate from an approved,
nationally recogni zed testing organi zati on equi pped to perform
such services, stating that the itens have been tested and conform
to the requirenents and testing nethods of the specified agency
may be subnitted.

SD- 10 Operation and Mai ntenance Data
Qperation & Mai ntenance Manuals; G WA

Si x conpl ete copies of an operation & naintenance manual listing
step-by-step procedures required for systemstartup, operation
abnor mal shut down, energency shutdown, nornal shutdown , routine
mai nt enance procedures and troubl e shooting guides shall be
provided at |east 4 weeks prior to the first training course. The
bookl ets shall include the manufacturer's name, nodel number, and
parts list. The manuals shall include the manufacturer's nane,
nodel nunber, service manual, and a brief description of all

equi pnent and their basic operating features.

1.3 SAFETY REQUI REMENTS
Exposed noving parts, parts that produce high operating tenperature, parts
which may be electrically energized, and parts that may be a hazard to

operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
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that proper operation of equipnent is not inpaired. WIding and cutting
safety requirenents shall be in accordance with AWS Z49. 1.

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all naterial both before and during installation shall be the
Contractor's responsibility. Any nmaterials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.5 PRQOJECT/ SI TE CONDI Tl ONS

.5.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

.5.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, electrical

structural and finish conditions that would affect the work to be perforned
and arrange such work accordingly, furnishing required offsets, fittings,
and accessories to neet such conditions.

PART 2 PRODUCTS

2.

1 STANDARD COWMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnent and
materials under sinilar circunstances and of simlar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated | ocations.

.2 NAMVEPLATES

Maj or equi pnent i ncludi ng conpressors, condensers, receivers, heat
exchanges, fans, and notors shall have the manufacturer's nanme, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipnent. Plates shall be durable and | egible
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t hr oughout equi pnent life and shall be fixed in promnent |ocations with
nonferrous screws or bolts.

2.3 ELECTRI CAL WORK

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR.  Electrical notor
driven equi pnent specified shall be provided conplete with notors, and
controls. Electrical characteristics shall be as shown, and unless
otherwi se indicated, all notors of 1 horsepower and above with open

dri pproof, totally enclosed, or explosion proof fan cool ed encl osures,
shall be high efficiency type. Field wiring shall be in accordance with
manufacturer's instructions. Each notor shall conformto NEMA MG 1 and
NEMA M5 2 and be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mdtors shal
be continuous duty with the enclosure specified. Motor starters shall be
provi ded conplete with thernmal overload protection and other appurtenances
necessary for the notor control indicated. Mdtors shall be furnished with
a magnetic across-the-line or reduced voltage type starter as required by
the manufacturer. Mtor duty requirenents shall allow for nmaxi mum
frequency start-stop operation and nini mum encountered interval between
start and stop. Mdttors shall be sized for the applicable |oads. Mtor
torque shall be capable of accelerating the connected | oad within 20
seconds with 80 percent of the rated voltage nmaintained at notor termnals
during one starting period. Motor bearings shall be fitted with grease
supply fittings and grease relief to outside of enclosure. Manual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.

2.4 UNI TARY EQUI PMENT, SPLIT SYSTEM

Unit shall be an air-cooled, split system which enploys a renbte condensing
unit, and interconnecting refrigerant piping. Unit shall be the
air-conditioning type conformng to applicable Underwiters Laboratories
(UL) standards including UL 1995 and shall have UL label. Unit shall be
rated in accordance with ARl 340/360. Unit shall be provided with
necessary fans, air filters, liquid receiver, internal danpers, mXxing
boxes, and cabi net construction as specified in paragraph "System
Conponents". The renpte unit shall be as specified in paragraph REMOTE
CONDENSER OR "CONDENSI NG UNI T".  Condenser or outdoor fans shall be the
manufacturer's standard for the unit specified and may be either propeller
or centrifugal scroll type. Fan and condenser notors shall have totally
encl osed encl osures.

The renote condensing unit shall be self contained, packaged,
factory-assenbl ed, and pre-wired unit suitable for outdoor use consisting
of cabi net, conpressors, condensing coil and fans, subcooling circuits, and
control s.

2.4.1 Air-to-Refrigerant Coi
Coils shall have copper tubes of 3/8 inch mninumdianmeter with copper or

alum num fins that are nechanically bonded or soldered to the tubes. Coils
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shall be protected with a mininum3 ml thick phenolic orvinyl coating.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at
the factory and be suitable for the working pressure of the installed
system Each coil shall be dehydrated and seal ed after testing and prior
to evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.4.2 Conpr essor

Conpressor shall be direct drive, hernetic reciprocating, or scroll type
capabl e of operating at partial |oad conditions. Conpressor shall be
capabl e of continuous operation down to the | owest step of unloading as
specified. Conpressors of 10 tons and larger shall be provided with
capacity reduction devices to produce automatic capacity reduction of at

| east 50 percent. |If standard with the manufacturer, two or nore
conpressors nay be used in lieu of a single conpressor wth unloadi ng
capabilities, in which case the conpressors will operate in sequence, and
each conpressor shall have an independent refrigeration circuit through the
condenser and evaporator. Each conpressor shall start in the unl oaded
position. Each conpressor shall be provided with vibration isolators,
crankcase heater, thermal overloads, lubrication punp, high and | ow
pressure safety cutoffs and protection against short cycling.

2.4.3 Refrigeration Circuit

Ref ri gerant - contai ni ng conponents shall conmply with ASHRAE 15 and be
factory tested, cleaned, dehydrated, charged, and seal ed. Refrigerant
chargi ng val ves and connections, and punpdown val ves shall be provided for
each circuit. Filter-drier shall be provided in each liquid |line and be
reversi bl e-fl ow type.

2.4.4 Unit Controls

Unit shall be internally prewired with a 120 volt control circuit powered
by an internal transforner. Term nal blocks shall be provided for power
wiring and external control wiring. Unit shall have cutoffs for high and

| ow pressure, and |low oil pressure for conpressors with positive

di spl acenent oil punps, supply fan failure, and safety interl ocks on al
service panels. Adjustable-cycle tiners shall prevent short-cycling.

Mul tiple conpressors shall be staged by neans of a tine delay. Unit shal
be internally protected by fuses or a circuit breaker in accordance with UL
1995.

2.5 REMOTE CONDENSER OR CONDENSI NG UNI T

Each renote condenser coil shall be fitted with a nmanual isolation valve
and an access valve on the coil side. Saturated refrigerant condensing

tenperature shall not exceed 120 degrees F at 95 degrees F anbient. Fan
and cabi net construction shall be provided as specified in paragraph
"System Conponents”. Fan and condenser nmotors shall have totally encl osed

encl osur es.
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2.5.1 Ai r - Cool ed Condenser

Unit shall be rated in accordance with ARl 460 and conformto the

requi renents of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be conplete with casing,

propeller or centrifugal type fans, heat rejection coils, connecting piping
and wiring, and all necessary appurtenances.

2.5.1.1 Connecti ons

Interconnecting refrigeration piping, electrical power, and control wring
bet ween the condensing unit and the indoor unit shall be provided as
required and as indicated. Electrical and refrigeration piping termna
connecti ons between condensing unit and evaporator units shall be provided.

2.5.1.2 Head Pressure Control and Liquid Subcooling

Low anbi ent control for nmulti-circuited units serving nore than one
evaporator coil shall provide i ndependent condenser pressure controls for
each refrigerant circuit. Controls shall be set to produce a m ni mum of 95
degrees F saturated refrigerant condensing tenperature. Unit shall be
provided with a liquid subcooling circuit which shall ensure proper liquid
refrigerant flow to the expansion device over the specified application
range of the condenser. Unit shall be provide with nanufacturer's standard
liquid subcooling. Subcooling circuit shall be liquid seal ed.

2.5.1.3 Condensi ng Coi

Coils shall have copper tubes of 3/8 inch mninumdianmeter with copper or
alum num fins that are nmechanically bonded or soldered to the tubes. Coils
shall be protected with a mininum3 mil| thick phenolic or vinyl coating.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at
the factory and be suitable for the working pressure of the installed
system Each coil shall be dehydrated and seal ed after testing and prior
to evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.5.1.4 Unit Controls

The control systemshall be conplete with required accessories for

regul ati ng condenser pressure by fan cycling, solid-state variable fan
speed, nodul ati ng condenser coil or fan danpers, flooding the condenser, or
a conbi nation of the above. Unit nounted control panels or enclosures
shal | be constructed in accordance wi th applicable requirenents of NFPA 70
and housed in NEMA ICS 6, Cass 1 or 3A enclosures. Controls shall include
control transfornmer, fan notor solid-state speed control, tine del ay
start-up, overload protective devices, interface with |ocal and renote
conponents, and interconponent wiring to term nal block points.

2.6 Al R- CONDI TI ONERS FOR ELECTRONI C DATA PROCESSI NG ( EDP) SPACES
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Unit shall be a split-systemwith a renmpte condenser and shall be designed
and constructed for automatic control of space conditions. Unit shall be
in accordance with ASHRAE 127 and UL 1995. Unit shall be rated in
accordance with ARl 210/240. The system shall be designed and constructed
for mximumreliability and ease of nmintenance. Unit shall be provided

wi th necessary fans, air filters, coil frost protection, internal danpers,
m xi ng boxes, supplenental heat, and cabinet construction. Evaporator or
supply fans shall be doubl e-wi dth, double inlet, forward curved centrifuga
scroll type. Condenser or outdoor fans shall be manufacturer's standard
for unit specified. Fan and condenser notors shall have totally encl osed
encl osures. The unit shall automatically nonitor and adjust tenperature
and humidity in a conmunication roomand shall consist of a cooling unit
(pl aced i ndoors) and a condenser unit placed outdoors. The indoor unit

noi se |l evel shall be bel ow 50 dB when neasured at 3 feet fromthe unit. An
easily renovabl e dust-trapping air filter shall be provided to create a

cl ean room environnent. The unit shall have built in antifrost,

sel f-check, electronic protection and other safety devices required for
operating at | ow anbient conditions.

2.6.1 Air-to-Refrigerant Coils

Coils shall be tested in accordance with ASHRAE 15 at the factory and be
suitable for the working pressure of the installed system Each coil shal
be dehydrated and sealed after testing and prior to evaluation and
charging. Each unit shall be provided with a factory operating charge of
refrigerant and oil or a holding charge. Units shipped with a hol di ng
charge shall be field charged.

2.6.2 Conpr essor

Conpressor shall be direct drive, sem -hernmetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of

unl oadi ng as specifi ed.

2.6.3 Unit Controls

The split-systemair conditioning unit shall be provided with sinple-to-use
control panel incorporating an "on-off" switch, two speed fan, 24-hour
progranmmabl e tinmer, and indicator lights that nonitor conpressor functions.
Unit shall have 115 volt control circuit with fusing and control power
transf or mer.

2.6.3.1 Space Tenperature
Space tenperature shall be controlled within plus or minus 1-1/2 degrees F
of the set point over a range of 60 to 90 degrees F. Space relative
hum dity shall be controlled within plus or nminus 5 percent of the set
poi nt over a range of 20 to 80 percent.

2.6.3.2 Safety Controls

Safety controls shall include the follow ng:
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a. Fused, unfused or line-break circuit breaker disconnects, as
i ndi cated or required.

b. Automatic punp-out or punp-down liquid flooding controls.
c. High refrigerant pressure cutout.

d. Low refrigerant pressure cutout where autonmatic punp-down is not
provi ded.

e. Accessible hernetic and open conpressor |ow oil pressure cutout.
2.6.4 Cabi net Construction

Cabi net shall be totally enclosed. Enclosure surfaces shall be pul sation
free, with hinged and renovabl e doors and panels for vertical side or front
access to unit conponents. Routine maintenance access to conpressor and
system control conponents shall be possible w thout unit shut-down.

2.7 UNI TARY EQUI PMENT COVPONENTS
2.7.1 Refrigerant and Q|

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance with
ASHRAE 34. Refrigerants shall neet the requirenents of ARl 700 as a

m nimum Refrigerants shall have an Ozone Depletion Potential (CODP) of

| ess than or equal to 0.05 (R-22, R 123 and R-134a all neet this
requirenent). Contractor shall provide and install a conplete charge of
refrigerant for the installed systemas recomended by the manufacturer
Except for factory sealed units, two conplete charges of |ubricating oi
for each conpressor crankcase shall be furnished. One charge shall be used
during the system performance testing period. Follow ng the satisfactory
conpl etion of the performance testing, the oil shall be drained and

repl aced with a second charge. Lubricating oil shall be of a type and
grade recomrended by the nmanufacturer for each conpressor. Were color

| eak indicator dye is incorporated, charge shall be in accordance with
manuf acturer's recomendati on.

2.7.2 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated antifriction block-type bearings, or permanently |ubricated bal
bearings. Unit fans shall be selected to produce the cfmrequired at the
fan total pressure. Mtor starters, if applicable, shall be nagnetic
across-the-line type with a totally enclosed enclosure. Thermal overl oad
protection shall be of the manual or autonatic-reset type. Fan wheels or
propel l ers shall be constructed of alum num or gal vani zed st eel

Centrifugal fan wheel housings shall be of gal vani zed steel, and both
centrifugal and propeller fan casings shall be constructed of alum num or

gal vani zed steel. Steel elenents of fans, except fan shafts, shall be
hot - di pped gal vani zed after fabrication or fabricated of nill gal vani zed
steel. MII-galvanized steel surfaces and edges damaged or cut during
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fabrication by formng, punching, drilling, welding, or cutting shall be
recoated with an approved zinc-rich conmpound. Fan wheels or propellers
shall be statically and dynamically balanced. Direct-drive fan notors
shall be of the nmultiple-speed variety. Belt-driven fans shall have

adj ust abl e sheaves to provide not |ess than 20 percent fan-speed
adjustment. The sheave size shall be selected so that the fan speed at the

approxi nate m dpoint of the sheave adjustnent will produce the specified
air quantity. Centrifugal scroll-type fans shall be provided with
stream ined orifice inlet and V-belt drive. Each drive will be independent

of any other drive. Propeller fans shall be direct-drive or V-belt drive
type. V-belt driven fans shall be nbunted on a corrosion protected drive
shaft supported by either mai ntenance-accessible lubricated antifriction
bl ock-type bearings, or permanently lubricated ball bearings. Each drive
wi Il be independent of any other drive. Drive bearings shall be protected
with water slingers or shields. V-belt drives shall be fitted with guards
where exposed to contact by personnel

2.7.3 Coil Frost Protection

Each circuit shall be provided with a coil frost protection systemwhich is
a manufacturer's standard. The coil frost protection systemshall use a
tenperature sensor in the suction line of the conpressor to shut the
conpressor off when coil frosting occurs. Tinmers shall be used to prevent
t he conpressor fromrapid cycling.

2.7.4 Pressure Vessel s

Pressure vessels shall conformto ASME BPV VIII Div 1 or UL 207, as
appl i cabl e for nmaxi mum and m ni mum pressure or tenperature encountered.
Where referenced publications do not apply, pressure conponents shall be
tested at 1-1/2 tinmes design working pressure. Refrigerant wetted carbon
steel surfaces shall be pickled or abrasive blasted free of mll scale,

cl eaned, dried, charged, and seal ed.

2.7.4.1 Hot Gas Muffler
Unit shall be selected by the manufacturer for naxi mum noi se attenuation
2.7.4.2 Li qui d Recei ver

A liquid receiver shall be provided when a systenmis condenser or conpressor
does not contain a refrigerant storage capacity of at |east 20 percent in
excess of a fully charged system Receiver shall be designed, filled, and
rated in accordance with the recomendati ons of ARl 495, except as nodified
herein. Receiver shall be fitted to include an inlet connection; an outl et
drop pipe with oil seal and oil drain where necessary; two bull's-eye
liquid | evel sight glass in same vertical plane, 90 degrees apart and
perpendi cular to axis of receiver or external gauge glass with nmetal guard
and automatic stop valves. Receiver shall be provided with a relief valve
of capacity and setting in accordance with ASHRAE 15.

2.7.4.3 Q| Separator

Separator shall be the high efficiency type and be provided with renovabl e
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flanged head for ease in renoving float assenbly and renovabl e screen
cartridge assenbly. Pressure drop through a separator shall not exceed 10
psi during the removal of hot gas entrained oil. Connections to conpressor
shal | be as recomended by the conpressor manufacturer. Separator shall be
provided with an oil float valve assenbly or needle valve and orifice
assenbly, drain line shutoff valve, sight glass, and strainer

2.7.4.4 Ol Reservoir

Reservoir capacity shall equal one charge of all connected conpressors.
Reservoir shall be provided with an external |iquid gauge gl ass, plugged
drain, and isolation valves. Vent piping between the reservoir and the
suction header shall be provided with a 5 psi pressure differential relief
val ve. Reservoir shall be provided with the manufacturer's standard filter
on the oil return line to the oil |evel regul ators.

2.7.5 Cabi net Construction

Casings for the specified unitary equi pnent shall be constructed of

gal vani zed steel or alum num sheet netal and gal vani zed or al um num
structural nembers. M ninmumthickness of single wall exterior surfaces
shal | be 18 gauge gal vani zed steel or 0.071 inch thick alum numon units
with a capacity above 20 tons and 20 gauge gal vani zed steel or 0.064 inch
thick aluminumon units with a capacity less than 20 tons. Casing shall be
fitted with lifting provisions, access panels or doors, fan vibration
isolators, electrical control panel, corrosion-resistant conponents,
structural support nenbers, insulated condensate drip pan and drain, and
internal insulation in the cold section of the casing. Where doubl e-wal

i nsul ated construction is proposed, mninmum exterior galvani zed sheet netal
t hi ckness shall be 20 gauge. Provisions to permt replacenent of najor
unit conponents shall be incorporated. Penetrations of cabinet surfaces,
including the floor, shall be sealed. Unit shall be fitted with a drain
pan whi ch extends under all areas where water may accurmulate. Drain pan
shal |l be fabricated from Type 300 stainless steel, galvanized steel with
protective coating as required, or an approved plastic material. Pan

i nsul ation shall be water inpervious. Extent and effectiveness of the

i nsulation of unit air containment surfaces shall prevent, within limts of
the specified insulation, heat transfer between the unit exterior and

anmbi ent air, heat transfer between the two conditioned air streamnms, and
condensation on surfaces. Insulation shall conformto ASTM C 1071. Paint
and finishes shall conply with the requirenents specified in paragraph
FACTORY COATI NG

2.7.5.1 | ndoor Cabi net

I ndoor cabinets shall be suitable for the specified indoor service and
encl ose all unit conponents.

2.7.5.2 Qut door Cabi net
Qut door cabinets shall be suitable for outdoor service with a weathertight,
i nsul ated and corrosion-protected structure. Cabinets constructed

exclusively for indoor service which have been nodified for outdoor service
are not acceptable.
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2.

2.

8  ACCESSORI ES
8.1 Purge System

Refrigeration systens whi ch operate at pressures bel ow at nospheric pressure
shal |l be provided with a purge system Purge systens shall autonatically
renove air, water vapor, and non-condensi bl e gases fromthe systenis
refrigerant. Purge systenms shall condense, separate, and return al
refrigerant back to the system An oil separator shall be provided wth
the purge systemif required by the manufacturer. Purge system shall not

di scharge to occupied areas, or create a potential hazard to personnel
Purge system shall include a purge pressure gauge, nunber of starts
counter, and an el apsed tine neter. Purge systemshall include |ights or
an alarmwhich indicate excessive purge or an abnornal air |eakage into the
system

.8.2 Refrigerant Leak Detector

Detector shall be the continuously-operating, hal ogen-specific type.
Detector shall be appropriate for the refrigerant in use. Detector shal
be specifically designed for area nonitoring and shall include a single
sanpling point installed where indicated. Detector design and
construction shall be conpatible with the tenperature, humdity, baronetric
pressure and voltage fluctuations of the operating area. Detector shal
have an adjustable sensitivity such that it can detect refrigerant at or
above 3 parts per mllion (ppm. Detector shall be supplied
factory-calibrated for the appropriate refrigerant(s). Detector shall be
provided with an alarmrel ay out put which energi zes when the detector
detects a refrigerant |evel at or above the TLV-TWA (or toxicity

nmeasur enent consistent therewith) for the refrigerant in use. The
detector's relay shall be capable of initiating corresponding alarns and
ventilation systemas indicated on the drawi ngs. Detector shall be
provided with a failure relay output that energi zes when the nonitor
detects a fault in its operation

.8.3 Refrigerant Relief Valve/Rupture Disc Assenbly

The assenbly shall be a conbination pressure relief valve and rupture disc
designed for refrigerant usage. The assenbly shall be in accordance with
ASME BPV VIII Div 1 and ASHRAE 15. The assenbly shall be provided with a
pressure gauge assenbly which will provide local indication if a rupture
disc is broken. Rupture disc shall be the non-fragnenting type.

.8.4 Refri gerant Signs

Refrigerant signs shall be a nmedi umweight alum numtype with a baked

enanel finish. Signs shall be suitable for indoor or outdoor service.
Signs shall have a white background with red letters not less than 0.5
i nches in height.

.8.4.1 Installation Identification

Each new refrigerati on systemshall be provided with a refrigerant sign

SECTI ON 15700 Page 15



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

2.

whi ch indicates the following as a m ni num
a. Contractor's nanme
b. Refrigerant nunber and anobunt of refrigerant.
c. The lubricant identity and anmount.
d. Field test pressure applied.
8.4.2 Controls and Piping ldentification

Refrigerant systems containing nore than 110 I b of refrigerant shall be
provided with refrigerant signs which designate the followi ng as a m ni nrum

a. Valves or switches for controlling the refrigerant flow and the
refrigerant conpressor

b. Pressure liniting device(s).

.9 FABRI CATI ON

. 9.1 Factory Coating

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish.

.9.2 Factory Applied Insulation

Refrigeration equi pnent shall be provided with factory installed insulation
on surfaces subject to sweating including the suction |ine piping. Were
notors are the gas-cooled type, factory installed insulation shall be

provi ded on the cold-gas inlet connection to the notor per manufacturer's
standard practice. Factory insulated itens installed outdoors are not
required to be fire-rated.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Work shall be performed in accordance with the nmanufacturer's published

di agranms, recomendati ons, and equi pnment warranty requirements. Were

equi pment is specified to conformto the requirenents of ASVME BPV VIII Div 1
and ASME BPV | X, the design, fabrication, and installation of the system
shall conformto ASME BPV VIII Div 1 and ASME BPV | X

1.1 Equi pnent

Refrigeration equi pnent and the installation thereof shall conformto
ASHRAE 15. Necessary supports shall be provided for all equipnrent,
appurtenances, and pipe as required, including frames or supports for
conpressors, punps, cooling towers, condensers, and simlar itens.
Conpressors shall be isolated fromthe building structure. |f mechanica
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vibration isolators are not provided, vibration absorbing foundations shal

be provided. Each foundation shall include isolation units consisting of
machi ne and floor or foundation fastenings, together with internedi ate
isolation material. OQher floor-munted equi prent shall be set on not |ess

than a 6 inch concrete pad dowel ed in place.
3.1.2 Field Applied Insulation

Field applied insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.

3.1.3 Fi el d Painting

Painting required for surfaces not otherw se specified, and finish painting
of items only prined at the factory are specified in Section 09900
PAI NTI NG, GENERAL.

3.2 REFRI GERANT TESTS, CHARG NG AND START- UP

Split-systemrefrigerant piping systens shall be tested and charged as
specified in Section 15182 REFRI GERANT PI PI NG  Packaged refrigerant
systenms which are factory charged shall be checked for refrigerant and oi
capacity to verify proper refrigerant |evels per nanufacturer's
recommendati ons. Foll owi ng chargi ng, packaged systens shall be tested for
| eaks with a halide torch or an el ectronic | eak detector

3.2.1 Refri gerant Leakage

If arefrigerant leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall inmediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

3.2.2 Contractor's Responsibility

The Contractor shall, at all tinmes during the installation and testing of
the refrigeration system take steps to prevent the rel ease of refrigerants
into the atnosphere. The steps shall include, but not be linted to,
procedures which will mininize the release of refrigerants to the

at nosphere and the use of refrigerant recovery devices to renove
refrigerant fromthe systemand store the refrigerant for reuse or reclaim
At no tine shall nore than 3 ounces of refrigerant be rel eased to the

at nosphere in any one occurrence. Any systemleaks within the first year
shall be repaired in accordance with the requirenents herein at no cost to
the Governnent including material, |abor, and refrigerant if the leak is
the result of defective equipnment, naterial, or installation

3.3 SYSTEM PERFORMANCE TESTS
Bef ore each refrigeration systemis accepted, tests to denonstrate the
general operating characteristics of all equipnent shall be conducted by a

regi stered professional engineer or an approved nmanufacturer's start-up
representative experienced in systemstart-up and testing, at such tines as
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directed. Tests shall cover a period of not less than 8 hours for each
system and shall denobnstrate that the entire systemis functioning in
accordance with the drawi ngs and specifications. Corrections and
adjustments shall be nmde as necessary and tests shall be re-conducted to
denonstrate that the entire systemis functioning as specified. Prior to
acceptance, service valve seal caps and bl anks over gauge points shall be
installed and tightened. Any refrigerant [ost during the systemstartup
shall be replaced. |If tests do not denobnstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
retested. Tests shall be conducted in the presence of the Contracting
Oficer. Water and electricity required for the tests will be furnished by
the Governnent. Any material, equipnent, instrunents, and personne
required for the test shall be provided by the Contractor. Field tests
shal | be coordinated with Section 15990 TESTI NG, ADJUSTI NG AND BALANCI NG
OF HVAC SYSTEMS.

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consi st
of a total 2 hours of nornal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and mai ntenance nanual s as well as denonstrations of routine

mai nt enance operati ons.

-- End of Section --
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SECTI ON 15896

CLEANI NG OF THE Al R DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERI NS ( ASHRAE)

ASHRAE 62 (1989) Ventilation for Acceptable Indoor
Air Qality

ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA (1991) Building Air Quality
U.S. DEPARTMENT OF DEFENSE ( DOD)

ML STD 282 (1956) Mlitary Standard
NATI ONAL Al R DUCT CLEANERS ASSCCI ATI ON ( NADCA)

NADCA 01 (1992) Mechani cal C eani ng of Non-Porous
Ai r Conveyance System Conponents

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 CONTRACT SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
Wrk Plan; G WA

The procedures proposed for acconplishing the work shall be
submitted for approval. The procedures shall provide for the safe
conduct of work, careful renoval and cleaning of materials
specified and protection of existing property. The procedures
shal |l include a detailed description of the nmethods and equi pnent
to be used for each operation, and the sequence of operations.

The work plan shall be broken down into a daily plan show ng

bet ween what hours the contractor plans to work for the duration
of the cleaning process. It shall also show the specific tasks to
be perfornmed each day and which roons will be affected
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Access Panel s/ Doors; G WA

The exact locations for all ceiling and duct access panels and
doors nust be approved and shall be clearly shown on the as-built
drawi ng. The materials and nethods used for making and attaching
the access panels to the ceiling as well as the cut sheets for the
access doors on the ducts shall be subnitted.

SD- 03 Product Data
Materials; G WA
The Contractor shall submit a Material Safety Date Sheet on all
chemi cal s and conpounds used in the cleaning and sanitizing of the
Air Conveyance system
1.3 DEFI NI TI ONS
1.3.1 Ai r Conveyance System (ACS)
The air conveyance systemis any interior surface of a building's air
di stribution systemfor conditioned spaces and/or occupi ed zones (See
ASHRAE 62). This includes the entire air noving systemfromthe points
that the air enters the systemto the points where the air is discharged
fromthe system The return air grilles, air ducts (except ceiling
pl enuns) to the air-handling unit (AHU), the interior surface of the AHU
supply air ducts, turning vanes and supply diffusers are all considered
part of the ACS.
1.3.2 Dirt and Debris
Any solid materials, including particul ate substances, in the ACS not
i ntended to be present. ACS cleaning is intended to renove dirt, dust,
nol d, and other such contaninants fromthe system
1.3.3 DOP Testi ng
The percentage renoval of 0.3 microneter particles of dioctylphthalate
(DOP) is used to rate high efficiency air filters, those with efficiencies
above 98 percent. (See Ms-STD 282)
1.3.4 Non- Por ous ACS Surface
Any surface of the ACS in contract with the air stream which cannot be
penetrated by either solutions or air. This would exclude materials such
as wood, fiberboard, thermal insulation, and concrete.
1.3.5 Particul ate Col |l ecti on Equi prent
A device used for collecting and containing particulate nmateri al

1.3.6 Visibly C ean

Deternmi ned by internal Visual Inspection, that all portions or conponents
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of the ACS are both free of any Debris.

.3.7 Vi sual | nspection

Exam nati on of the cleaned conponents of the ACS to evaluate the
ef fecti veness of the cleaning process using the human eye or anot her
optical instrument.

.4 COORDI NATI ON

Cl eaning of the Air Conveyance System as specified in this section shall be
perfornmed during non-business hours. The Contractor shall provide two
weeks advance notice before starting the cleaning process. The duct

cl eani ng subcontractor shall coordi nate and provide all required
appropriate ceiling access panel with the Prinme Contractor and the
Government. He shall be responsible for providing all access to the ducts
and noving furniture as required to performhis work. After each work
period, offices shall be cleaned and returned to their original condition

PART 2 PRODUCTS

2.

1 EQU PMVENT

The Contractor shall furnish all |abor, materials and equi pnent required to
clean the air conveyance system (ACS) shown on the contract draw ngs. All
work shall be performed in accordance with National Air Duct C eaners
Associ ati on (NADCA) standards.

1.1 Cont ai nnent

Debris renmoved during cleaning shall be collected. Precautions shall be
taken to ensure that dust, dirt and other contam nants are not otherw se

di spersed outside the ACS during the cleaning process. After ACS cleaning,
any areas that could be affected by the cleaning contractor's work nust be
as clean or cleaner than their condition prior to the comencenent of the
cl eani ng operati on.

.1.2 Particul ate Coll ection

Al Particulate Collection Equi pmrent will be equi pped with a high
efficiency particulate arrestance (HEPA) filter. Prior to cleaning any
ductwork, it shall first be placed under negative pressure utilizing a fan
powered, high efficiency dust and particulate collection systemin areas
where contani nants are being removed. The collection systemshall be
portabl e self-contained unit, with appropriate conpartnents to adequately
prevent dirt and debris | oosened during cleaning operations fromentering
the conditioned spaces by capturing this debris within the collection

devi ce.

. 1.3 Filtration Integrity

The filtration within the collection systemshall be, as a m nimm three
stage filtration | abeled and certified to be no I ess than 99.97% effi ci ent
on particles .3 mcrons and greater at the rate flow of air (EPA-Building
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Air Quality). Al debris and contam nants collected during the cleaning
process shall be discarded into the Contractor's collection containers
outside of the building. The Contractor is responsible for properly

di sposing of all collected dust, dirt and other debris in accordance with
| ocal, State and Federal regul ations.

2.1. 4 Control ling Odors

Al'l reasonabl e neasures shall be taken to control offensive odors and/or
m st vapors during the cleaning process.

2.1.5 Conponent Cl eani ng

G eani ng net hods shall be enployed such that all Non-Porous ACS Surface
conponents must be Visibly Cean. Upon conpletion, all conponents nust be
returned to those settings recorded just prior to cleaning operations.

2.1.6 Ai r-Vol une Control Devices

Danpers and any air-directed nmechani cal devices inside the ACS nust have
their position marked prior to cleaning and, upon conpletion, nust be
restored to their narked position

2.1.7 Access penings - Duct

The Contractor nmay cut access openings in sheet netal ducts as needed to
facilitate cleaning. Such openings shall be seal ed using access doors with
neoprene gasket material to insure agai nst subsequent air |eakage. No
access panels or plates are to be used which require fastening by neans of
sheet netal screws, or tape.

2.1.8 Access Openings - Ceiling

When required, the Contractor nmay cut access openings in the ceiling to
facilitate cleaning, provided the size and location is approved by the
Contracting O ficer. The Contractor shall provide a door for the opening,
whi ch shall be flush with the ceiling, the sane color as the ceiling and
accessi bl e for future use.

2.2 HEALTH AND SAFETY

2.2.1 Saf ety Requirenents
The cl eaning Contractor shall conply with all applicable Federal, State,
and |l ocal requirenents for protecting the safety of the Contractor's
enpl oyees, building occupants, and the environnent. |In particular, al
appl i cabl e standards of the Cccupational Safety and Heal th Adm ni stration
(OCSHA) shoul d be foll owed.

2.2.2 Heal th Requirenents
No processes or materials shall be enployed in such a manner that they wll

create adverse health affects to the building occupants, cleaning
contractors, or general public.
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2.2.3 Di sposal of Debris

Al'l debris renoved fromthe ACS shall be disposed of in accordance with al
applicabl e Federal, State, and | ocal requirenents.

PART 3 EXECUTI ON
3.1 MECHANI CAL CLEANI NG
3.1.1 Air Handling Unit (AHU)

Prior to the cleaning of the AHU, tenporary filter nmedia is to be fitted to
all ternmnal end outlets to prevent dirt and debris fromentering the
occupi ed spaces. The AHU shall be deactivated, |ocked, and tagged.

a. Fresh air plenuns shall be brushed, washed and/or vacuuned
thoroughly. Inlet |ouvers, mxing danpers and turning vanes shall be
scraped or wire brushed as necessary. All debris shall be renpbved from
pl enum ar eas.

b. Renove filters, if metal is corroded, then hand scrape, and/or wre
brush the filter holding franes.

c. Vacuum wash or wire brush by hand all sides, floors and ceiling
panel s in each of the plenuns or chanbers within the AHU.

d. renpve corrosion fromaround coil frames and drain pans; hand brush
and vacuum cl ean as necessary.

e. Uilizing a high pressure water cleaning systemw th suitable
bi odegradabl e coil cl eaning agent, thoroughly clean coil faces ensuring al
contam nants and nmaterial are renmoved taking precautions not to damage coi
fins. If fins are bent during cleaning process then straighten (as best as
possi ble) utilizing a coil conb or sinmlar device. |If fins are damaged
prior to cleaning note damaged areas and report to customner.

f. Vacuum cl ean and hand wash fan casing and notors so that all dirt and
excess grease is removed. Do not pressure wash notors.

g. Hand scrape or brush fan inpellers and renove all |oose contani nants
fromw thin the fan casing.

h. Where insulation is damaged or fragile, the Contractor shall
(1) Encapsul ate with Foster 40-10 or equival ent.
(2) Renpbve and replace damaged areas.
(3) Encapsul ate all insulation whether damaged or not whichever is
speci fied by customer.

i. After conpletely cleaning the AHU, sanitize interior as specified in
item 3.

j. Contractor shall ensure that all filters are replaced and installed
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properly. New filters will be furnished by custoner. Contractor shal
i medi ately notify custoner of any mssing or damaged access doors and/or
filters or any other problens affecting the ACS.

3.1.2 Supply, Return and Exhaust Ductwork

Contam nation shall be renpved fromthe air distribution systemand al
work shall conformto the follow ng specifications:

a. Prior to cleaning any ductwork, it shall first be placed under
negative pressure as described in paragraph 2.1.1. The AHU shall be
deactivated, |ocked and tagged.

b. By inserting air |ances conbined with nechanical agitators or rotary

brushes through the installed access doors, gently nove all |oose
contam nants fromthe interior surfaces of the ductwork to the point of
collection. Were ductwork has internal insulation or other fragile
conponents take precautions not to disrupt or damage these sensitive areas.

I nspection nay be conducted by the Contracting Oficer's Representative
during any stage of the cleaning process to ensure that nmethods utilized
will keep liners intact.

c. Duct nounted volune, fire and zone danper sets are to be nmarked to
their current setting, inspected and cl eaned as necessary. Contractor
shal |l indicate |ocations of all damaged danpers on contract draw ngs and
i nform custoner prior to testing and bal ancing of the HVAC systemis
per f or ned.

d. The grilles, registers, and diffusers (GRD) shall be renoved, vacuum
cl eaned, washed, dried and the replaced. Wen GRD are restricted by a
facade, welded or otherw se not renpvable they may be cl eaned in place.
Contractor shall mark and return danper setting to its original setting

3.2 GENERAL

Moni toring of the Contractor's perfornmance of work may be conducted by the
Contracting O ficer or its representative without notice to the Contractor
and the affected systens nay be inspected at any reasonable time during the
performance of this cleaning. Verification of ACS cleanliness will be
determ ned after Mechanical C eaning and before the application of any
treatment or introduction of any treatnent-rel ated substances to the ACS.
Verification on Non-Porous Surface C eaning shall be conducted before the
ACS is restored to nornmal operation

3.2.1 Verification of Non-Porous Surface C eaning

Al'l non-Porous ACS Surface nmust be Visibly Cean and capabl e of passing the
NADCA Vacuumtest. (NADCA 01)

3.2.2 Saniti zing
Sanitizing the air distribution network shall be perforned as required.

Using a chemical distribution system coat the interior surfaces of the
ductwork with a fine m st of an approved sanitizing fluid. Such sanitizer
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nust be a product registered with Environnental Protection Agency.

-- End of Section --
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SECTI ON 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ASSOCI ATED Al R BALANCE COUNCI L ( AABO)
AABC MN-1 (1989) National Standards for Testing and
Bal anci ng Heating, Ventilating, and Air

Condi ti oni ng Systens

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB Pr ocedural Studs (1991) Procedural Standards for Testing
Adj usti ng Bal anci ng of Environnent al
Syst ens

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
TAB Schematic Drawi ngs and Report Forns; G WA

Three copies of the TAB Schenati c Drawi ngs and Report Forns, no
|ater than 21 days prior to the start of TAB field nmeasurenents.

SD- 03 Product Data
TAB Rel at ed HVAC Submi ttal s

A list of the TAB Rel ated HVAC Subnittals, no later than 7 days
after the approval of the TAB Speciali st.

TAB Procedures; G WA

Pr oposed procedures for TAB, subnmitted with the TAB Schenmatic
Drawi ngs and Report Forns.

SD- 06 Test Reports

TAB Report; G WA
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Three copies of the conpleted TAB Reports, no later that 7 days
after the execution of TAB. All itens in the TAB Report shall be
signed by the TAB Specialist and shall bear the seal of the

Pr of essi onal Society or National Association used as the TAB

St andar d.

TAB Verification Report; G WA

Three copies of the conpleted TAB Verification Report, no |ater
that 7 days after the execution of TAB Verification. Al itens in
the TAB Verification Report shall be signed by the TAB Speciali st
and shall bear the seal of the Professional Society or Nationa
Associ ation used as the TAB Standard.

SD-07 Certificates
Duct work Leak Testing

A witten statenent signed by the TAB Specialist certifying that
the TAB Specialist witnessed the Ductwork Leak Testing, it was
successfully conpleted, and that there are no known defici encies
related to the ductwork installation that will prevent TAB from
produci ng satisfactory results.

TAB Firm G WA

Certification of the proposed TAB Firmis qualifications by either
AABC or NEBB to performthe duties specified herein and in other
rel ated Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Firmor disciplinary action taken by AABC or NEBB
agai nst the proposed TAB Firm shall be described in detail.

TAB Specialist; GWA

Certification of the proposed TAB Specialist's qualifications by
either AABC or NEBB to performthe duties specified herein and in
other related Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Specialist or disciplinary action taken by AABC or
NEBB agai nst the proposed TAB Speci alist shall be described in
detail.

1.3 SIMLAR TERMs
In sone instances, term nology differs between the Contract and the TAB
Standard prinarily because the intent of this Section is to use the

i ndustry standards specified, along with additional requirenents listed
herein to produce optimal results. The following table of sinmlar terns is
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provided for clarification only. Contract requirenents take precedent over
t he correspondi ng AABC or NEBB requirenents where differences exist.

SI M LAR TERMS

Contract Term AABC Term NEBB Ter m
TAB St andard Nati onal Standards for Procedural Standards
Testing and Bal anci ng for Testing
Adj usti ng
Heati ng, Ventilating, and Bal anci ng of
Air Conditioning Systens Envi r onnment al
Syst ens.
TAB Speci al i st TAB Engi neer TAB Super vi sor
Syst ens Readi ness Construction Phase | nspection Fi el d Readi ness
Check Check & Prelimnary

Fi el d Procedures.
1.4 TAB STANDARD

TAB shal |l be perforned in accordance with the requirenents of the standard
under which the TAB Firnis qualifications are approved, i.e., AABC M\ lor
NEBB Procedural Stds, unless otherw se specified herein. Al
recomendati ons and suggested practices contained in the TAB Standard shal
be consi dered mandatory. The provisions of the TAB Standard, including
checklists, report forns, etc., shall, as nearly as practical, be used to
satisfy the Contract requirenments. The TAB Standard shall be used for al
aspects of TAB, including qualifications for the TAB Firm and Speci al i st
and calibration of TAB instrunments. Were the instrunment nmanufacturer
calibration recomendati ons are nore stringent than those listed in the TAB
Standard, the nmanufacturer's recomendati ons shall be adhered to. All

qual ity assurance provisions of the TAB Standard such as performance
guarantees shall be part of this contract. For systems or system
conponents not covered in the TAB Standard, TAB procedures shall be

devel oped by the TAB Specialist. Were new procedures, requirenments, etc.
applicable to the Contract requirenents have been published or adopted by
t he body responsible for the TAB Standard used (AABC or NEBB), the

requi renents and reconmmrendati ons contained in these procedures and

requi renents shall be considered mandatory.

1.5 QUALI FI CATI ONS
1.5.1 TAB Firm

The TAB Firmshall be either a menber of AABC or certified by the NEBB and
certified in all categories and functions where neasurenents or perfornmance
are specified on the plans and specifications. The certification shall be
mai ntai ned for the entire duration of duties specified herein. [If, for any
reason, the firmloses subject certification during this period, the
Contractor shall inmrediately notify the Contracting Oficer and submt
another TAB Firmfor approval. Any firmthat has been the subject of

di sciplinary action by either the AABC or the NEBB within the five years
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precedi ng Contract Award shall not be eligible to performany duties
related to the HVAC systens, including TAB. Al work specified in this
Section and in other related Sections to be performed by the TAB Firm shal
be considered invalid if the TAB Firmloses its certification prior to
Contract conpletion and nmust be perforned by an approved successor. These
TAB services are to assist the prime Contractor in perfornmng the quality
oversight for which it is responsible. The TAB Firmshall be a
subcontractor of the prinme Contractor, and shall report to and be paid by
the prime Contractor.

1.5.2 TAB Speci al i st

The TAB Specialist shall be either a nenmber of AABC or an experienced
technician of the Firmcertified by the NEBB. The certification shall be

mai ntai ned for the entire duration of duties specified herein. [If, for any
reason, the Specialist |oses subject certification during this period, the
Contractor shall inmrediately notify the Contracting Oficer and submt
anot her TAB Specialist for approval. Any individual that has been the

subj ect of disciplinary action by either the AABC or the NEBB within the
five years preceding Contract Award shall not be eligible to perform any
duties related to the HVAC systens, including TAB. Al work specified in
this Section and in other related Sections perforned by the TAB Speci al i st
shal |l be considered invalid if the TAB Specialist loses its certification
prior to Contract conpletion and nust be perfornmed by the approved
successor.

1.6 TAB SPECI ALI ST RESPONSI Bl LI TI ES

Al TAB work specified herein and in related sections shall be perforned
under the direct guidance of the TAB Specialist. The TAB Specialist shal
participate in the comm ssioning process specified in Section 15995
COW SSI ONI NG OF HVAC SYSTEMS.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 DESI GN REVI EW

The TAB Speci alist shall review the Contract Plans and Specifications and
advi se the Contracting Oficer of any deficiencies that would prevent the
HVAC systens fromeffectively operating in accordance with the sequence of
operation specified or prevent the effective and accurate TAB of the
system The TAB Specialist shall provide a Design Review Report
individually listing each deficiency and the correspondi ng proposed
corrective action necessary for proper system operation

3.2 TAB RELATED HVAC SUBM TTALS

The TAB Specialist shall prepare a list of the submttals fromthe Contract
Submittal Register that relate to the successful acconplishnent of all HVAC
TAB. The submittals identified on this |ist shall be acconpanied by a

| etter of approval signed and dated by the TAB Specialist when subnmitted to
the Governnent. The TAB Specialist shall also ensure that the |ocation and
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details of ports, termnals, connections, etc., necessary to perform TAB
are identified on the submttals.

3.3 TAB SCHEMATI C DRAW NGS AND REPORT FORVS

A schematic drawi ng showi ng each system conponent, including bal anci ng

devi ces, shall be provided for each system Each draw ng shall be
acconpani ed by a copy of all report forns required by the TAB Standard used
for that system \Were applicable, the acceptable range of operation or
appropriate setting for each conponent shall be included on the forns or as
an attachnent to the forms. The schematic drawi ngs shall identify al
testing points and cross reference these points to the report forns and

pr ocedures.

3.4 TESTI NG, ADJUSTI NG, AND BALANCI NG
3.4.1 TAB Procedur es

Step by step procedures for each neasurenent required during TAB Execution
shal |l be provided. The procedures shall be oriented such that there is a
separate section for each system The procedures shall include neasures to
ensure that each systemperforns as specified in all operating nodes,
interactions with other conponents and systens, and with all seasona
operating differences, diversity, sinulated | oads, and pressure

rel ati onshi ps required

3.4.2 Systens Readi ness Check

The TAB Specialist shall inspect each systemto ensure that it is conplete,
including installation and operation of controls, and that all aspects of
the facility that have any bearing on the HVAC systens, including
installation of ceilings, walls, wi ndows, doors, and partitions, are
conplete to the extent that TAB results will not be affected by any det ai
or touch-up work remai ning. The TAB Specialist shall also verify that al
itens such as ductwork and piping ports, term nals, connections, etc.
necessary to perform TAB shall be conplete during the Systens Readi ness
Check.

3.4.3 Preparation of TAB Report

The TAB Report shall be oriented so that there is a separate section for
each system The Report shall include a copy of the appropriate approved
Schematic Drawi ngs and TAB Rel ated Submittals, such as punp curves, fan
curves, etc., along with the conpleted report forns for each system The
operating points neasured during successful TAB Execution and the
theoretical operating points listed in the approved submittals shall be
mar ked on the performance curves and tables. \Where possible, adjustnents
shal | be nade using an "industry standard" technique which would result in
t he greatest energy savings, such as adjusting the speed of a fan instead
of throttling the flow. Any deficiencies outside of the real mof nornal
adj ustments and bal anci ng duri ng TAB Execution shall be noted along with a
description of corrective action perfornmed to bring the neasurenent into
the specified range. 1f, for any reason, the TAB Specialist determ nes
during TAB Execution that any Contract requirenent cannot be net, the TAB
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Specialist shall imrediately provide a witten description of the
deficiency and the correspondi ng proposed corrective action necessary for
proper system operation to the Contracting O ficer

3.4.4 TAB Verification

The TAB Speci alist shall recheck ten percent of the neasurenents listed in
the Tab Report and prepare a TAB Verification Report. The neasurenents
selected for verification and the individuals that witness the verification
will be selected by the Contracting Oficer's Representative (COR). The
nmeasurenents will be recorded in the sane manner as required for the TAB
Report. Al neasurenents that fall outside the acceptable operating range
speci fied shall be acconpanied by an explanation as to why the neasurenent
does not correlate with that listed in the TAB Report and a description of
corrective action performed to bring the neasurenment into the specified
range. The TAB Specialist shall update the original TAB report to reflect
any changes or differences noted in the TAB verification report and submt
the updated TAB report. |If over 20 percent of the neasurenents sel ected
by the COR for verification fall outside of the acceptable operating range
specified, the CORw Il select an additional ten percent for verification.

If over 20 percent of the total tested (including both test groups) fal
out side of the acceptable range, the TAB Report shall be considered invalid
and all contract TAB work shall be repeated beginning with the Systens
Readi ness Check.

3.4.5 Mar ki ng of Setting

Fol | owi ng approval of TAB Verification Report, the setting of all HVAC

adj ustment devi ces including valves, splitters, and danpers shall be
permanently marked by the TAB Specialist so that adjustnent can be restored
if disturbed at any tine.

3.4.6 Identification of Test Ports
The TAB Specialist shall pernmanently and legibly identify the |location
poi nts of duct test ports. |[If the ductwork has exterior insulation, the
identification shall be nade on the exterior side of the insulation. Al
penetrations through ductwork and ductwork insulation shall be sealed to
prevent air |eakage or to maintain integrity of vapor barrier

-- End of Section --
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SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI C37.16 (2000) Low Vol tage Power Circuit Breakers
and AC Power Circuit Protectors -
Preferred Ratings, Related Requirenents,
and Application Reconmendati ons
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C37.13 (1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEVA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA I CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Controls and Systens

Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA I CS 3 (1993) Industrial Control and Systens
Factory Built Assenblies

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMA MG 10 (1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Modtors

NEVA CS 1 (1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEMVA CS 2 (1998) Nonnetallic Qutlet Boxes, Device
Boxes, Covers and Box Supports
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NEMA PB 1

NEMA TC 13

NEVA TC 2

NEVMA WD 1

NEVA WD 6

NFPA 101

NFPA 70

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

1004

1242

1660

20

360

486A

489

498

50

508

(1995) Panel boards

(1993) Electrical Nonnmetallic Tubing (ENT)
(1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and

EPC- 80)

(1999) Ceneral Requirenents for Wring
Devi ces

(1997) Wring Devices - D nensional
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

(2000) Life Safety Code

(1999) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

(2000) Fl exible Metal Conduit
(1994; Rev thru Nov 1999) Electric Mtors

(1996; Rev Mar 1998) Internedi ate Metal
Condui t

(2000) Liquid-Tight Flexible Nonnetallic
Condui t

(1995; Rev thru Oct 1998) General -Use Snap
Swi t ches

(1996; Rev thru Oct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

(1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

(1996; Rev thru Dec 1998) Mol ded- Case
Circuit Breakers, Ml ded-Case Sw tches,
and Circuit-Breaker Encl osures

(1996; Rev thru Jan 1999) Attachnent Pl ugs
and Receptacl es

(1995; Rev thru Nov 1999) Encl osures for
El ectri cal Equi pnent

(1999) Industrial Control Equi pnent
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UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 512 (1993; Rev thru Mar 1999) Fusehol ders

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes

UL 514B (1997; Rev COct 1998) Fittings for Cable
and Condui t

UL 514C (1996; Rev thru Dec 1999) Nonnetallic
Qutl et Boxes, Flush-Device Boxes, and
Covers

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

UL 67 (1993; Rev thru Cct 1999) Panel boards

UL 719 (1996; Rev Jul 1999) Nonnetallic- Sheat hed
Cabl es

UL 797 (1993; Rev thru Mar 1997) Electrica

Metal lic Tubing
1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101,
unl ess nore stringent requirenents are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnent, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dimensions in the field so that
the outl ets and equi pnment shall be properly located and readily accessible.
The Contractor shall coordinate the electrical requirenments of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 Speci al Environnents
1.2.3.1 Weat her proof Locations

Wring and equi pnent in designated | ocations shall conformto NFPA 70
requirenents for installation in danp or wet |ocations.

1.2.3.2 Ducts, Plenuns and O her Air-Handling Spaces
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1

Wring and equi pnent in ducts, plenuns and ot her air-handling spaces shal
be installed using materials and nethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

.2.4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

. 2.5 Nanepl at es

.2.5.1 I dentification Nanepl ates

Major items of electrical equipnent and nmmjor conponents shall be
permanently marked with an identification nane to identify the equi pnent by
type or function and specific unit nunber as indicated. Designation of
notors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification naneplates shall be nade
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fi ni shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. Wen the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and naneplates. In all instances, the naneplate shall be
installed in a conspicuous location. At the option of the Contractor, the
equi pmrent manufacturer's standard enbossed naneplate material w th bl ack
paint-filled letters may be furnished in lieu of lamnated plastic. The
front of each panel board, motor control center, sw tchgear, and switchboard
shal | have a naneplate to indicate the phase letter, corresponding col or
and arrangenment of the phase conductors. The foll ow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 1/ 4 i nch M ni mum 1/ 8 i nch
H gh Letters H gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrument Transforners

Motor Control Centers
Equi pnent Encl osur es
Mot or s

Each panel, section, or unit in notor control centers, swtchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individua
conpartnents in the respective assenbly, including naneplates which
identify "future," "spare," and "dedi cated" or "equi pped spaces."

2.6 As-Built Draw ngs

SECTI ON 16415 Page 4



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

Fol | owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Interior Electrical Equipnent; G WA

Detai|l draw ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagrans, and other infornmation necessary
to define the installation. Detail draw ngs shall show the rating
of itens and systens and how t he conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or systemshall be coordi nated and subnitted as a unit. Data and
drawi ngs shall be coordinated and included in a single subm ssion.
Mul ti pl e submi ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be
subnmitted later shall be included with the first subnission.
Detail drawi ngs shall show physical arrangenent, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and nmai nt enance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a minimum i ncl ude:

a. Mdtors and rotating nachinery.

b. Single line electrical diagrans including prinary,
nmet eri ng, sensing and relaying, control wiring, and control |ogic.

Structural drawi ngs showi ng the structural or physical features of
maj or equi pnent itens, conponents, assenblies, and structures,

i ncludi ng foundations or other types of supports for equi pnent and
conductors. These drawi ngs shall include accurately scal ed or

di mensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of equi pment and conponents and the relative
arrangenent and physical connection of related conponents.

Wei ghts of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynanmic
forces shall be stated for sw tching devices when such forces nust
be considered in the design of support structures. The
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appropriate detail drawi ngs shall show the provisions for
| evel i ng, anchoring, and connecting all itenms during installation
and shall include any recommendati ons nade by the nmanufacturer

El ectrical draw ngs including single-line and three-line diagrans,
and schematics or elenentary diagrans of each electrical system
internal wiring and field connection diagrans of each electrica
devi ce when published by the manufacturer; wring diagrans of

cabi nets, panels, units, or separate nmountings; interconnection

di agrans that show the wiring between separate conponents of
assenblies; field connection diagrans that show the ternination of
wiring routed between separate itens of equipnent; internal wring
di agrans of equi pnent showing wiring as actually provided for this
project. Field wiring connections shall be clearly identified.

If departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shal |l be subnitted with the detail drawi ngs. Approved departures
shall be made at no additional cost to the Governnent.

SD- 03 Product Data
Manuf acturer's Catal og

Dat a conposed of catalog cuts, brochures, circulars,
specifications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.

Mat eri al, Equi pnent Lists; G WA

A conplete itenm zed listing of equiprment and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the

manuf acturer of each item

Install ati on Procedures

Installation procedures for rotating equi pnent, transforners,

swi tchgear, battery systens, voltage regul ators, and grounding
resistors. Procedures shall include diagrams, instructions, and
precautions required to install, adjust, calibrate, and test

devi ces and equi pnent.

As-Built Draw ngs; G WA

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include all the infornmation shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shal |l be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
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shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the

submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submt three full sized sets of the
marked prints to the Contracting Officer for approval. [|f upon
review, the as-built drawings are found to contain errors and/ or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor

Onsite Tests; G WA

A detail ed description of the Contractor's proposed procedures for
on-site tests

SD- 06 Test Reports

Field Test Plan; G WA
A detail ed description of the Contractor's proposed procedures for
onsite test submtted 20 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.
Field Test Reports; G WA
Si x copies of the information described belowin 8 1/2 x 11 inch
bi nders having a minimumof 5 rings fromwhich material may
readily be renpoved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnents nade

h. Final position of controls and device settings.
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SD-07 Certificates
Mat eri al s and Equi pnent

The | abel or listing of the Underwiters Laboratories, Inc., wll
be accepted as evidence that the materials or equipnment conformto
the applicabl e standards of that agency. |In lieu of this |abel or
listing, a statenent froma nationally recogni zed, adequately

equi pped testing agency indicating that the itens have been tested
in accordance with required procedures and that the naterials and
equi pnent conply with all contract requirenents will be accepted
However, nmaterials and equi pnent installed in hazardous |ocations
nmust bear the UL | abel unless the data submitted from ot her
testing agency is specifically approved in witing by the
Contracting Oficer. |Itens which are required to be listed and

| abel ed in accordance with Underwriters Laboratories nust be
affixed with a UL |abel that states that it is UL listed. No
exceptions or waivers will be granted to this requirenent.
Materials and equi pmrent will be approved based on the

manuf acturer's published data.

For other than equi prment and naterials specified to conformto UL
publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the Anerican Society
for Testing and Materials, National Electrical Manufacturers
Associ ation, or other commercial standard, is acceptable.

1.4  WORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with NFPA 70,
recomendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below. Materials and equi pnment not |isted bel ow
shal |l be as specified elsewhere in this section. Itens of the sane
classification shall be identical including equipnent, assenblies, parts,
and conponents.

2.1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er diameter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherwi se. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. All
conductors shall be copper

2.1.1 Equi pnent Manuf acturer Requirenents
When manufacturer's equi pnment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi pment, provide copper conductors or splices, splice
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boxes, and other work required to neet nanufacturer's requirenments.
2.1.2 I nsul ation

Unl ess indicated otherw se, or required by NFPA 70, power and |ighting
wires shall be 600-volt, Type THWN, THHN, or THWconform ng to UL 83 or RHW
conforming to UL 44, except that grounding wire may be type TW conform ng
to UL 83; rempte-control and signal circuits shall be Type TW THWor TF,
conforming to UL 83. Were lighting fixtures require 90-degree Centigrade
(O conductors, provide only conductors with 90-degree C insulation or
better.

2.1.3 Bondi ng Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal | er dianeter;
ASTM B 8, C ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di aneter.

2.1. 4 Non- et al | i ¢ Sheat hed Cabl e
UL 719, type NM or NMC.

2.2 Cl RCU T BREAKERS

2.2.1 MOLDED- CASE Cl RCU T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker enclosures |ocated in hazardous
(classified) locations. Circuit breakers may be installed in panel boards,
swi t chboards, enclosures, notor control centers, or conbination notor
controllers.

2.2.1.1 Construction

Circuit breakers shall be suitable for nounting and operating in any
position. Lug shall be listed for copper conductors only and copper and

al um num conductors in accordance with UL 486E. Single-pole circuit
breakers shall be full nbdule size with not nore than one pole per nodul e.
Multi-pole circuit breakers shall be of the comon-trip type having a
singl e operating handl e such that an overl oad or short circuit on any one
pole will result in all poles opening sinultaneously. Sizes of 100 anperes
or less may consist of single-pole breakers permanently factory assenbl ed
into a nulti-pole unit having an internal, mechanical, nontanperable
common-trip nechani smand external handle ties. Al circuit breakers shal
have a qui ck-nake, quick-break overcenter toggle-type mechanism and the
handl e nechanismshall be trip-free to prevent holding the contacts cl osed
agai nst a short-circuit or sustained overload. Al circuit breaker handl es
shal | assune a position between "ON' and "OFF" when tripped autonatically.
Al ratings shall be clearly visible.

2.2.1.2 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the

SECTI ON 16415 Page 9



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, nmaxi num conti nuous-current
rati ngs, and nmaxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X R ratio.

2.2.1.3 Cascade System Rati ngs
Crcuit breakers used in series conbinations shall be in accordance with UL
489. Equi pnent, such as switchboards and panel boards, whi ch house
series-connected circuit breakers shall be clearly marked accordingly.
Series conbinations shall be listed in the UL Recogni zed Conponent
Directory under "Circuit Breakers-Series Connected."

2.3 CONDUI T AND TUBI NG

2.3.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797

2.3.2 El ectrical Nonnetallic Tubing (ENT)
NEMA TC 13.

2.3.3 El ectrical Plastic Tubing and Conduit
NEMA TC 2.

2.3.4 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.

2.3.5 I nternedi ate Metal Conduit
UL 1242.

2.3.6 Ri gid Metal Conduit
UL 6.

2.3.7 Ri gid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A

2.3.8 Surface Metal Electrical Raceways and Fittings
UL 5.

2.4 CONDU T AND DEVI CE BOXES AND FI TTI NGS

2.4.1 Boxes, Metallic Qutlet

NEMA CS 1 and UL 514A
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2.4.2 Boxes, Nonnetallic, Qutlet and Fl ush-Device Boxes and Covers
NEMA OS 2 and UL 514C

2.4.3 Boxes, Switch (Encl osed), Surface-Munted
UL 98.

2.4. 4 Fittings for Conduit and Qutlet Boxes
UL 514B.

2.4.5 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.

2.5 CONNECTORS, W RE PRESSURE

2.5.1 For Use Wth Copper Conductors
UL 486A.

2.6  ENCLOSURES

2.6.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel

2.6.2 Circuit Breaker Enclosures
UL 489.
2.7 LOW VOLTAGE FUSES AND FUSEHOLDERS
2.7.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1.
2.7.2 Fusehol ders
UL 512.
2.8 I NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.
2.9 MOTORS, AC, FRACTI ONAL AND | NTEGRAL
Motors, ac, fractional and integral horsepower, 500 hp and smaller shal
conformto NEMA MG 1 and UL 1004for nmotors. |In addition to the standards

listed above, notors shall be provided with efficiencies as specified in
the table "M NI MUM NOM NAL EFFI Cl ENCI ES" bel ow.
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9.1 Rat i ng

The horsepower rating of nmotors should be limted to no nore than 125

MBHVAC

percent of the maxi nrum | oad being served unless a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard

nmot or si ze shoul d be used.

.9.2 Mot or Effici encies

Al permanently wired pol yphase notors of 1 hp or nore shal

mnimmfull-load efficiencies as indicated in the follow ng table,
specified in this specification. Mtors of 1 hp or nore with open

neet the
and as
drip

proof or totally enclosed fan cool ed encl osures shall be high efficiency

type, unless otherwi se indicated. Mdtor efficiencies indicated in the

tabl es apply to general - purpose, single-speed, polyphase induction notors.

Applications which require definite purpose, special purpose,

speci al

frame, or special nmounted pol yphase induction notors are excluded from
these efficiency requirements. NModtors provided as an integra
notor driven equi pnent are excluded fromthis requirenent if a mnimum

seasonal or overall efficiency requirement is indicated for that equi prment

by the provisions of another section.

M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS

kw 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 80.0
1.12 86.5 86.5 85.5
1.49 87.5 86.5 86.5
2.24 89.5 89.5 86.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.0 89.5
7.46 91.7 91.7 90. 2
11.2 92. 4 93.0 91.0
14.9 92. 4 93.0 92. 4
18. 7 93.0 93.6 93.0
22. 4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 93.6
44.8 95.0 95.0 94.1
56. 9 95.0 95.0 94.5
74.6 95.0 95.4 94.5
93.3 95.4 95.4 95.0
112.0 95.8 95.8 95.4
149.0 95.4 95.8 95.4
187.0 95.4 96.2 95.8
224.0 95.4 95.0 95.4
261.0 94.5 95.4 95.0
298.0 94.1 95.8 95.0
336.0 94.5 95.4 95.4
373.0 94.5 94.5 94.5
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M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
TOTALLY ENCLOSED FAN- COOLED MOTORS

kw 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 78.5
1.12 87.5 86.5 85.5
1.49 88.5 86.5 86.5
2.24 89.5 89.5 88.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.7 91.0
7.46 91.7 91.7 91.7
11.2 92. 4 92. 4 91.7
14.9 92. 4 93.0 92. 4
18. 7 93.0 93.6 93.0
22. 4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 94.1
44.8 94.5 95.0 94.1
56. 9 95.0 95.4 94.5
74.6 95.4 95.4 95.0
93.3 95.4 95.4 95.4
112.0 95.8 95.8 95.4
149.0 95.8 96. 2 95.8
187.0 95.6 96.2 95.9
224.0 95.4 96.1 95.8
261.0 94.5 96. 2 94.8
298.0 94.5 95.8 94.5
336.0 94.5 94.5 94.5
373.0 94.5 94.5 94.5
M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
OPEN DRI P PROOF MOTORS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5
10 91.7 91.7 90. 2
15 92. 4 93.0 91.0
20 92. 4 93.0 92. 4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 93.6
60 95.0 95.0 94.1
75 95.0 95.0 94.5
100 95.0 95.4 94.5
125 95.4 95.4 95.0
150 95.8 95.8 95.4
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TOTALLY ENCLOSED FAN- COOLED MOTORS

MBHVAC

200 95.4 95.8 95.4
250 95.4 96.2 95.8
300 95.4 95.0 95.4
350 94.5 95.4 95.0
400 94.1 95.8 95.0
450 94.5 95.4 95.4
500 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTORS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7
15 92.4 92.4 91.7
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 94.1
60 94.5 95.0 94.1
75 95.0 95.4 94.5
100 95.4 95.4 95.0
125 95.4 95.4 95.4
150 95.8 95.8 95.4
200 95.8 96.2 95.8
250 95. 6 96.2 95.9
300 95.4 96.1 95.8
350 94.5 96.2 94.8
400 94.5 95.8 94.5
450 94.5 94.5 94.5
500 94.5 94.5 94.5
2.10 MOTOR CONTROLS AND MOTOR CONTROL CENTERS
2.10.1 Aut omat i ¢ Control Devices
2.10.1.1 Di rect Control
Automatic control devices (such as thernostats, float or pressure switches)
which control the starting and stopping of notors directly shall be
designed for that purpose and have an adequate horsepower rating.
2.11 PANEL BOARDS

2.

Dead-front construction,

12

RECEPTACLES

NEMA PB 1 and UL 67
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2.12.1 NEMA St andard Receptacl e Configurations
NEMA WD 6.
a. 20-Anpere, 250 Volt

Two- pol e, 3-wire groundi ng, non-locking: NEMA type 6-20R |ocking: NEMA
type L6-20R.  Three-pole, 4-wire grounding, non-locking: NEMA type 15-20R
| ocking: NEMA type L15-20R

2.13 POVNER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
2.13.1 Circuit Breakers

Circuit breakers shall be nolded-case circuit breakers.
2.14 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

3.1.1 Groundi ng Conductors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardl ess of the type of conduit. Equipnment grounding
bars shall be provided in all panel boards. The equi pnment groundi ng
conductor shall be carried back to the service entrance grounding
connection or separately derived groundi ng connection. Al equi pment
groundi ng conductors, including nmetallic raceway systens used as such
shal | be bonded or joined together in each wiring box or equi pment
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these groundi ng
conductors by an approved neans per NFPA 70. [Wwen switches, or other
utilization devices are installed, any designated grounding term nal on

t hese devices shall al so be bonded to the equi pment groundi ng conduct or
junction with a short junper.

3.2 WRI NG METHCODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of

i nsul ated conductors installed in rigid plastic conduit, electrica
nmetallic tubing, electrical nonnetallic tubing. Wre fill in conduits
shal | be based on NFPA 70 for the type of conduit and wire insulations
speci fi ed.
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3.

3.

2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRING METHODS. M ni num si ze of raceways shall be
1/2 inch. Only metal conduits will be permtted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonnetallic conduit and tubing may be used in
danp, wet or corrosive |locations when pernitted by NFPA 70 and the conduit
or tubing systemis provided with appropriate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EMI nmay be installed in concrete
and grout in dry locations. EM installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL |isted adapters
shal |l be used to connect EMI to rigid nmetal conduit, cast boxes, and
conduit bodies. Penetrations of above grade floor slabs, tine-rated
partitions and fire walls shall be firestopped in accordance with Section
07840FI RESTOPPI NG Except as otherwi se specified, |MC nay be used as an
option for rigid steel conduit in areas as pernitted by NFPA 70. Raceways
shall not be installed under the firepits of boilers and furnaces and shal
be kept 6 inches away fromparallel runs of flues, steam pipes and

hot -wat er pi pes. Raceways shall be concealed within finished walls,
ceilings, and floors unless otherwi se shown. Raceways crossing structura
expansion joints or seismc joints shall be provided with suitable
expansion fittings or other suitable nmeans to conpensate for the building
expansi on and contraction and to provide for continuity of grounding.

.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 50 feet in I ength and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 150 feet in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not |ess than 200 pounds per square
inch tensile strength. Not |ess than 10 inches of slack shall be left at
each end of the pull wre.

.2.1.2 Condui t St ub- Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allow terninating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to

equi pment, except that where required, flexible conduit may be used 6 inches
above the floor. Enmpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed pl ug.

2.1.3 Bel ow Sl ab-on-Grade or in the G ound
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El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.010 inch thick pipe-wapping
plastic tape applied with a 50 percent overlay, or shall have a
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system

3.2.1.4 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the niddle of concrete slabs as practicable
wi t hout disturbing the reinforcenent. Qutside dianeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3

di anmeters on centers except at cabinet | ocations where the slab thickness
shal |l be increased as approved by the Contracting O ficer. Were conduit

is run parallel to reinforcing steel, the conduit shall be spaced a m ni mum
of one conduit diameter away but not |ess than one inch fromthe
reinforcing steel.

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-netal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgnent of plaster, dirt, or trash in raceways,
boxes, fittings and equi prent shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.6 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanps, conduit hangers, threaded C-cl anps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachnent shall be by wood
screws or screwtype nails to wood; by toggle bolts on holl ow nmasonry
units; by expansion bolts on concrete or brick; by machine screws, wel ded
t hreaded studs, heat-treated or spring-steel-tension clanps on steel work.
Nai | -type nyl on anchors or threaded studs driven in by a powder charge and
provided with | ock washers and nuts nmay be used in lieu of expansion bolts
or machi ne screws. Raceways or pipe straps shall not be welded to stee
structures. Cutting the main reinforcing bars in reinforced concrete beans
or joists shall be avoided when drilling holes for support anchors. Holes
drilled for support anchors, but not used, shall be filled. |In partitions
of light steel construction, sheet-netal screws may be used. Raceways
shal |l not be supported using wire or nylon ties. Raceways shall be

i ndependent |y supported fromthe structure. Upper raceways shall not be
used as a neans of support for |ower raceways. Supporting nmeans shall not
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be shared between el ectrical raceways and nechani cal piping or ducts.

Cabl es and raceways shall not be supported by ceiling grids. Except where
permtted by NFPA 70, wiring shall not be supported by ceiling support
systens. Conduits shall be fastened to sheet-netal boxes and cabinets with
two | ocknuts where required by NFPA 70, where insul ating bushings are used,
and where bushi ngs cannot be brought into firmcontact with the box;

ot herwi se, a single | ocknut and bushing may be used. Threadless fittings
for electrical netallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not

requi red when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenmbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Ri sers

Exposed risers in wire shafts of nultistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 10
feet.

3.2.2 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.2.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |less than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 100 feet |ong and of 277 volts
nore than 230 feet long, frompanel to |oad center, shall be no snaller
than No. 10 AWG Cass 1 renpte control and signal circuit conductors
shall be not less than No. 14 AWG O ass 2 renpte control and signa
circuit conductors shall be not less than No. 16 AWG C ass 3 | ow energy,
renote-control and signal circuits shall be not |less than No. 22 AWG

3.2.2.2 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particular
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.
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3.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for groundi ng conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutra
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-vol t, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be made by
col or-coded insulation for all conductors snmaller than No. 6 AWG
For conductors No. 6 AWG and | arger, identification shall be nade
by col or-coded insulation, or conductors with black insulation nmay
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 3 inches of length near the end, or other nethod as
submitted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nade
by col or-coded insul ated conductors, plastic-coated sel f-sticking
printed markers, permanently attached stanped netal foil markers,
or equival ent neans as approved. Control circuit termnals of
equi pnent shall be properly identified. Ternminal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking is not acceptable.

3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evations are approxi mate, except where mni num nmounti ng hei ghts
for hazardous areas are required by NFPA 70. Unless otherwi se indicated,
boxes for wall switches shall be nmounted 48 inches above finished floors.
Swi tch and outl et boxes |ocated on opposite sides of fire rated walls shal
be separated by a minimum hori zontal distance of 24 inches. The tota
conbi ned area of all box openings in fire rated walls shall not exceed 100
square i nches per 100 square feet. Maxi num box areas for individual boxes
infirerated walls vary with the nanufacturer and shall not exceed the
maxi mum speci fied for that box in UL Elec Const Dir. Only boxes listed in
UL Elec Const Dir shall be used in fire rated walls.

. 3.1 Box Applications

Each box shall have not |ess than the volunme required by NFPA 70 for nunber
of conductors encl osed in box.

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
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nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow nmasonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in |ieu of expansion shields, or machi ne screws.
Penetration of nore than 1-1/2 inches into reinforced-concrete beans or
nore than 3/4 inch into reinforced-concrete joists shall avoid cutting any
main reinforcing steel. The use of brackets which depend on gypsum
wal | board or plasterboard for primary support will not be permtted. In
partitions of light steel construction, bar hangers with 1 inch |ong studs,
nount ed between nmetal wall studs or netal box mounting brackets shall be
used to secure boxes to the building structure. Wen netal box nmounting
brackets are used, additional box support shall be provided on the side of
the box opposite the brackets. This additional box support shall consist
of a mninmum 12 inch |long section of wall stud, bracketed to the opposite
side of the box and secured by two screws through the wall board on each
side of the stud. Metal screws nay be used in lieu of the netal box
nounti ng brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 1/4 inch fromthe finished surface. Boxes mounted in conbustible
wal s or ceiling material shall be mounted flush with the finished surface.
The use of gypsumor plasterboard as a nmeans of supporting boxes will not
be permtted. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
nounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock
Separ ate boxes shall be provided for flush or recessed fixtures when
required by the fixture termnal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 24 inches fromthe box.

3.4 RECEPTACLES
3.4.1 Si ngl e and Dupl ex, 15 or 20-anpere, 125 volt
Dupl ex receptacles shall be rated 20 anperes, 125 volts, two-pole,

three-wire, grounding type with polarized parallel slots. Bodies shall be
of ivory. Contact arrangenent shall be such that contact is made on two

SECTI ON 16415 Page 20



Mai nt enance Buil di ng HVAC | nprovenent s MBHVAC

sides of an inserted blade. Receptacle shall be side- or back-wired with
two screws per terminal. The third grounding pole shall be connected to
the nmetal nounting yoke.

3.4.2 Recept acl es, 20- Anpere, 250-Volt

Recept acl es, single, 20-anpere, 250-volt, shall be ivorynol ded plastic,
two-pole, three-wire or three-pole, four-wire, grounding type conplete with
appropriate nating cord-grip plug.

3.5 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a notor disconnecting neans shall be
capabl e of being |ocked in the open position. Door |ocks shall be keyed
ali ke. Namepl ates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and nmounted in a hol der behind a
clear protective covering. Busses shall be copper

3.5.1 Loadcenters
Loadcenters shall be circuit breaker equi pped.
3.5.2 Panel boar ds

Panel boards shall be circuit breaker or fusible switch equi pped as
i ndi cated on the draw ngs.

3.6 FUSES

Equi pnent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pnent manufacturer utilize fuses
in the manufacture of the equipnent, or if current-linmting fuses are
required to be installed to limt the anpere-interrupting capacity of
circuit breakers or equipnent to | ess than the nmaxi num avail abl e fault
current at the location of the equipment to be installed. Fuses shall have
a voltage rating of not |ess than the phase-to-phase circuit voltage, and
shal |l have the tinme-current characteristics required for effective power
syst em coordi nati on.

3.7 MOTORS

Each notor shall conformto the hp and voltage ratings indicated, and shal
have a service factor and other characteristics that are essential to the
proper application and performance of the notors under conditions shown or
specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 200 volts. Unless otherw se specified, al
notors shall have open franes, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having normal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or show on contract drawi ngs. The
Contractor shall be responsible for selecting the actual horsepower ratings
and other notor requirenments necessary for the applications indicated.
When el ectrically driven equi pnment furnished under other sections of these
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specifications materially differs fromthe design, the Contractor shal
nmake t he necessary adjustments to the wiring, disconnect devices and
branch-circuit protection to accomopdate the equi pnment actually install ed.

3.8 MOTOR CONTROL

Each notor or group of notors requiring a single control [and not
controlled froma notor-control center] shall be provided under other
sections of these specifications with a suitable controller and devices
that will performthe functions as specified for the respective notors.
Each notor of 1/8 hp or larger shall be provided with thermal -overl oad
protection. Polyphase notors shall have overl oad protection in each
ungrounded conductor. The overl oad-protection device shall be provided
either integral with the notor or controller, or shall be nounted in a
separate enclosure. Unless otherw se specified, the protective device
shall be of the manually reset type. Single or double pole tunbler

swi tches specifically designed for alternating-current operation only may
be used as mamnual controllers for single-phase notors having a current
rating not in excess of 80 percent of the switch rating. Automatic control
devi ces such as thernostats, float or pressure switches may control the
starting and stopping of notors directly, provided the devices used are
designed for that purpose and have an adequate horsepower rating. Wen the
automatic-control device does not have such a rating, a magnetic starter
shal |l be used, with the automatic-control device actuating the
pilot-control circuit. Wen conbination manual and automatic control is
specified and the autonmatic-control device operates the notor directly, a
doubl e-t hrow, three-position tunbler or rotary switch shall be provided for
the manual control; when the automatic-control device actuates the pil ot
control circuit of a nmagnetic starter, the latter shall be provided with a
t hree-position selector switch marked MANUAL- OFF- AUTOVATI C. Connections to
the selector switch shall be such that only the normal automatic regul atory
control devices will be bypassed when the switch is in the Manual position;
all safety control devices, such as |low or high-pressure cutouts,

hi gh-t enperature cutouts, and notor-overl oad protective devices, shall be
connected in the notor-control circuit in both the Manual and the Autonatic
positions of the selector switch. Control circuit connections to any
MANUAL - OFF- AUTOVATI C switch or to nore than one autonatic regul atory
control device shall be made in accordance with wiring diagram approved by
the Contracting O ficer unless such diagramis included on the draw ngs.

Al'l controls shall be 120 volts or |ess unless otherw se indicated.

3.8.1 Cont act s

Unl ess ot herw se indicated, contacts in mscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating

desi gnati on B300

3.8.2 Safety Controls
Safety controls for boilers shall be connected to a 2-wire, 120 volt
grounded circuit supplied fromthe associ ated boil er-equi pment circuit.

Where the boiler circuit is nmore than 120 volts to ground, safety controls
shal | be energized through a two-w nding transfornmer having its 120 volt
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secondary w ndi ng grounded. Overcurrent protection shall be provided in
t he ungrounded secondary conductor and shall be sized for the | oad
encount er ed.

3.9 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng neans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptable for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the nmotor rating. Swi tches shal
di sconnect all ungrounded conductors.

3.10 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRING METHODS. Flexible conduits 6 feet or less in length
shal |l be provided to all electrical equipnment subject to periodic renoval,
vi bration, or novenent and for all motors. Al nmotors shall be provided

wi th separate grounding conductors. Liquid-tight conduits shall be used in
danp or wet |ocations.

3.10.1 Mot ors and Motor Contr ol

Motors, notor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recomendati ons, and as
indicated. Wring shall be extended to notors, motor controls, and notor
control centers and term nated.

3.10.2 Installation of Boiler and A C. Unit Equi pnent
Wring shall be extended to the equi pnent and term nated.
3.11 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provi ded under Section
09900 PAI NTI NG, GENERAL.

3.12 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel ing, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil di ng, piping, or equipnent
shal |l be repaired by skilled nmechanics of the trades involved at no
additional cost to the Government.

3.13 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
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Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection reconmended by the nmanufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pment, and test results. Al field test reports will be signed and
dated by the Contractor.

3.13.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling.

3.14  OPERATI NG TESTS
After the installation is conpleted, and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS.

3.15  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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